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Abstract 
This study primarily investigates risk adjusted performance of US equity mutual fund by using funds 
provided by Morningstar database. Funds under investigation are taken from two broad investment style 
categories of growth and value funds. Additionally this study also investigates timing & selectivity of 
fund managers and performance persistence. Basic finding is that risk adjusted performance of funds on 
Jensen alpha is robust along with Sharpe ratio. Growth funds performed poorly on net selectivity of 
Fama’s decomposition and M2. Leverage factor for growth funds is also below 1 for most of funds. Value 
funds performed better on M2 and leverage factor due to their lowest standard deviation. Furthermore 
timing ability is insignificant for most of the funds; however there are few funds with significant alpha 
intercept. Performance persistence found is limited to funds lag benchmark, also most of funds show 
performance reversal. 
Key Words: Mutual Funds; Growth Funds, Value Funds, Equity Funds. 
1. Introduction 
 
Why do academics spend so much time and effort to study mutual fund? Big part of answer lies in its 
popularity. There is unprecedented growth witnessed across world in mutual fund market especially 
before current economic crisis. In 1990 average growth for mutual fund only in US recorded 25% per 
annum Gruber (2001). In US alone there are more than 10,000 mutual funds.  According to Statistics 
provided by Investment Company institute (2010) explain that equity fund market constitute 38% of 
world’s mutual fund industry under management, US based mutual funds contributes 55% of world total 
equity market. Equity mutual fund risen by 17.8% and reported $8.53 trillion at the end of third quarter of 
2009. Mutual fund assets worldwide increased 10 percent to $22.38 trillion as reported at the end of third 
quarter of 2009.  Equity fund due to its popularity across world attract more researchers to investigate its 
performance. Despite 2003 mutual fund scandals and global financial crisis in 2008-09, the story of 
mutual fund is not yet over.  
 
The creation of the Massachusetts Investors Trust in Boston known as MFS investment management in 
1924 heralded the arrival of mutual fund. Ever since introduction of mutual fund, researchers are highly 
interested to investigate performance of mutual fund. US fund market being one of largest across world 
attract more investors and so is more studies carried out on US mutual fund market. There are numerous 
investigations on US mutual funds primarily carried out to determine, if active fund managers can 
outperform benchmark.  Few of early studies in US mutual fund are carried out to investigate risk 
adjusted performance is by Sharpe (1966), Jensen (1968), Fama (1972)  and market timing and selectivity 
is by Treynor & Mazuy (1966), Treynor & Henriksson (1981) and Hnriksson (1984). Performance 
persistence is also investigated by Carlson (1970), Lehman & Modest (1988), Grinblatt & Titman (1989, 
1992, and 1993), Brown & Ibbotson (1994), Brown & Goetzmann (1995) and few other researchers 
currently investigated performance of US mutual funds. 
 
Mutual fund is an investment intermediary that is defined as pools of money that are managed by 
investment companies. Asset management companies enable small investors to team up and take 
advantage of large scale investing. Their simplicity along with other attributes provides great benefit to 
investors with limited knowledge, time or money. Furthermore, mutual funds provide professional 
management and maximum diversification to minimise risks. Additionally investment through mutual 
funds lower transaction costs (e.g. brokerage fees and commissions) because these funds trade large 
blocks of securities (Bodie, et. al., 2006). 
 
Fund that invest in common stock, popularly known as equity funds represent the largest category of 
mutual funds. Furthermore the equity funds are further classified on the basis of the size of the companies 
and underlying investment and the style of the fund manager. In contrast, index funds invest in a broad 
market portfolio that generates returns similar to the returns on the market. Fees charged for index funds 
are lower than equity funds. Equity funds or actively managed funds attempt to beat the market (relevant 
benchmark portfolio) and are traded more frequently than index funds (Sharpe 1992).  
 
There are numerous performance evaluation measures developed by researchers across world to examine 
mutual fund performance. Equity funds as mentioned above due to its largest part in mutual fund 
industry, plays significant role by attracting more investors every year. There is considerably strong 
opinion across different researchers that active fund managers with their superior stock selection 
strategies can beat passive benchmark and produce abnormal profit. In order to investigate this 
phenomenon researchers use different measures to evaluate performance of mutual fund in general and 
equity funds in particular. 
 
The objective of this study is to determine if US equity mutual fund can outperform benchmark. To 
investigate this issue we will employ risk adjusted measure like Jensen alpha, Sharpe ratio, Treynor ratio, 
Appraisal ratio, Fama decomposition and relatively newly developed risk adjusted M2. This study is an 
attempt to investigate risk bearing of individual funds to market by considering comparative performance 
comparison between growth and value funds by using leverage factor comes as part of M2 measure. Most 
importantly focus of study is not only aggregate performance of US equity mutual funds but also 
performance comparison of growth funds and value funds. Market timing & selectivity of fund managers 
will be investigated by using model developed by Treynor & Mazuy (1966). Another important issue 
related to US equity mutual fund performance is persistence in performance. Performance persistence will 
be investigated to determine if past performance provide information about future performance by using 
methodology of Brown and Goetzmann (1995). S&P 500 index will be used as benchmark, because of the 
fact that most of funds under observation taken from large cap. 
 
There is unprecedented growth in mutual fund industry observed since 1980, although current economic 
crisis in 2008-09 affected investors to some extent but overall investment is quite robust in mutual funds 
as current statistics indicates. In current economic conditions there is strong need to evaluate mutual fund 
performance to help investors to regain confidence in US mutual funds.  
 
This study will provide important information to investors to decide which fund to choose by considering 
benefits of holding growth or value funds. Growth mangers’ and value managers’ are perhaps most 
important style investment classification used in practice. Growth managers are ones whose portfolios are 
typically biased towards “growth” stocks, i.e. ones that are, in some sense, expected to grow more rapidly 
in size (in terms of earnings, sales, balance sheet, etc.) than the typical market constituent. Value 
managers in contrast would be biased towards “value” stocks, e.g. ones that exhibit a high book value to 
price ratio Shwob (1999). This paper concentrates on this particular style distinction. This study is of its 
first kind using M2 to investigate performance of growth and value funds. Leverage factor which is part of 
M2 measure is value factor provide significant important information regarding which fund to choose and 
which one to ignore. 
 
Study on this topic also significant since the growth fund generally offer capital growth in long term. On 
the other hand value funds as mentioned above, provide higher value then its market price. Therefore 
finding suitable mix of investment is prime concern to investors. This study will help investors to decide 
right mix of investment by considering growth and value stock. This study is also covering large cap, 
medium cap and small cap funds from both growth and value style of investment, hence value addition to 
existing information for investors, managers and government institutions will be significant.   
 
 
2.1 Theoretical Foundation 
 
Investors and financial analysts have long been interested in measuring performance of portfolio managers. 
Initially performance was evaluated by comparing return of portfolio to unmanaged portfolios chosen at 
random. Later the concept of efficiency was introduced and mangers were benchmarked against unmanaged 
market or capitalization weighted portfolios consist of entire market. Recently more focus is investment 
related benchmarks to evaluate manager’s performance. Extensive researches have been carried out all 
around the world to evaluate the performance of mutual funds to see whether they can outperform the 
market. Most of the studies show that the risk adjusted returns of active funds underperform passive funds. 
Literature review is primarily consist of three main parts first section is to report historical work done by 
researchers to compare active fund management to passive benchmarks. Second section is related to market 
timing and selectivity issues and third and last section will discuss performance persistence literature. 
Historical results will be discussed to build foundation and understanding for expected results. 
2.2  Risk Adjusted Performance 
 
The risk adjusted performance of mutual fund is primarily dominated by three measures Sharpe ratio, 
Treynor ratio and Jensen alpha, Sharpe (1966) suggested a measure to the empirical literature on persistence 
in mutual funds’ performance relates to both long-term and short-term horizons. Sharpe (1966) suggested a 
measure to evaluate performance of portfolio. Treynor (1966) suggested another risk adjusted measure to 
evaluate mutual fund performance using volatility of fund’s return. Jensen (1967) developed another risk 
adjusted measure called Jensen alpha that estimate how much of a manger’s forecasting ability contribute to 
fund return.  
 
Investment in active funds is increasing as more investors’ showings confidence in active fund managers. 
Empirical evidence from previous studies suggests that active fund managers underperform market 
benchmarks. The popularity of active funds is due to flexibility they offer in terms of switching the funds as 
well as diversification. Sharpe (1966) presented an argument that 88% of variance of returns of mutual fund 
was contributed by market movement and only 12% due to diversifiable risk. Fama (1972) has found that 
after 10-15 securities, all of the diversification was obtained; hence maximum diversification can be obtained 
by investing into certain amount of securities. According to a later study by Elton and Gruber (2004), for 
equally weighted randomly selected portfolio to be 90% diversified, 48 securities are required. As per the 
study by Goetzmann & Kumar (2004), a typical investor is dreadfully under diversified with an average 
holding of 6 securities. This provides us the reason why mutual funds are so popular among investors. 
 
Various evaluation techniques have been proposed and used by researchers and academicians to measure 
performance. The main research areas in mutual fund performance are 1) Comparing the return of actively 
managed funds to that of a market index (Jensen 1968, Henriksson 1984, Malkiel 1995, 1996 and Gruber 
1996). 2) Comparing the return of actively managed funds to that of benchmark portfolios constructed from 
securities in the market (Sharpe 1966, Kim 1978 and Grinblatt and Titman 1989, 1994). Grinblatt and 
Titman (1994) in their paper contrast the Jensen’s measure, with the positive period weighting measure 
developed by them and the timing ability measure by Treynor and Mazuy (1966). 3) Comparing the return of 
actively managed funds to that of passively managed funds or index funds (Malkiel 1995, 2003). Malkiel 
(1995) shows that over the past 25 years, about 70% of active equity managers have been outperformed by 
the S&P 500 stock index. These studies have been carried out to determine whether mutual funds can earn 
significant positive risk adjusted returns (alpha coefficients) or not.  
 
There has been a long standing debate over the relative merits of active versus passive fund management in 
the mutual fund literature. On one hand, significant investment in active funds by thousands of investment 
professionals suggests that there must be considerably higher expected returns and benefits attached to active 
fund investment. For example, Elton, Gruber and Blake (1996) reported that their portfolio of high-alpha 
actively managed funds outperforms the Vanguard S&P index fund over the 1981-1993 time periods, finding 
like this can support decision of active fund management. On the other hand, there is strong evidence of 
benefits of investing in indexes as well provided by Bogle (2000, 2002), he reported that actively managed 
funds have been outperformed by index funds for eight out of nine investment categories under observation. 
He reported that on average an equity fund has some disadvantages like management fee, brokerage costs, 
sales charges and taxes when comparing against index funds.  Additionally another study by Arnott, Berkin 
and Ye (2000) concluded that the Vanguard 500 index funds outperformed the average equity mutual fund.  
 Risk adjusted performance measure like Jensen alpha, Sharpe measure and Treynor ratio is widely applied 
by different researchers to investigate if active funds can outperform market benchmark index. There is no 
agreement among researchers about the ability of actively managed funds to earn significantly positive 
abnormal risk-adjusted returns based on their superior stock selection ability and market timing ability. A 
large body of evidence suggests that professional fund managers are unable to outperform index funds that 
buy and hold the broad market portfolio Malkeil, (2003). 
 
Sharpe (1966) carried out an analysis on 34 open end funds mutual funds based on their annual rate of 
returns covering time span of 1954 to 1966. Comparison has made by comparing returns of funds with well 
diversified portfolio of Dow-Jones. Return for all mutual funds are calculated on pre expense basis. Thus 
return for both types of investment is overstated so it would give similar results as if we consider all relevant 
costs. Sharpe (1966) determined reward-to-variability (R/V) ratio for the Dow Jones portfolio (0.667) which 
is considerably larger than the R/V ratio for the mutual funds (0.663). On the other hand, when comparing 
the gross performance of mutual funds to that of the Dow Jones portfolio he reported contradictory results. 
Moreover, Sharpe (1966) and mentioned that these differences in the performance of funds (gross and net of 
management expenses) can be explained by the differences in expense ratios. This confirms that capital 
markets are efficient and good managers concentrate on assessing risk and provide diversification rather than 
spending their resources. 
 
The  mutual fund industry plays an increasingly important role in US economy over the past few decades 
mutual fund industry have showed tremendous growth as more and more investors investing in US mutual 
funds. Equity Mutual fund is one of most attractive investment remained in US economy. Empirical studies 
on US mutual fund market focus on the fund performance relative to that of market portfolio and according 
to efficient market hypothesis (EMH) is unbeatable. Another early mutual fund study by Jensen (1968) by 
using sample of 115 US based open ended mutual funds in the period of 1945 to 1964. Risk adjusted 
performance of funds dominated by negative Jensen alpha reported by most of funds. These findings show 
that active fund managers outperform by market portfolio. These results endorsed early findings of Treynor 
(1965) and Sharpe (1966) with supporting evidence of informational equality and theory of market 
efficiency. Generally literature has come to conclusion that active funds underperformed passive funds or 
market portfolio. 
 
There is another significant study carried out by McDonald (1974) by using Jensen alpha, Treynor ratio and 
Sharpe ratio for sample of 123 US equity mutual funds covering time period of (1960-1969) by using 
monthly returns data. New York stock exchange (NYSE) has been used as benchmark. Empirical findings 
suggest poor performance of equity funds as compare to New York stock exchange (NYSE). There are few 
studies carried out by researchers outside US market and reported quite similar results. One of study carried 
out by Shamsher (2000) on Malaysian mutual fund market. This study consist of 41 passively and actively 
managed funds covering period of 1995-1999. Performance measures used are the Jensen alpha, Sharpe 
measure and Treynor ratio. Findings reveal no difference between performances of actively and passively 
managed funds. Moreover return for funds under study could not manage to achieve higher return than 
market benchmark.  
 
Recently one of study by Qing & Kadeer (2007) investigated Hong Kong mutual fund for its risk adjusted 
performance by employing single factor model, three factor model, Jensen alpha and Treynor ratio to 
compare with Hong Kong market benchmark. Findings strongly indicate underperformance of mutual funds 
to market index. Performance persistence of equity mutual funds is also assessed on interval of two years 
based on their rankings on Treynor and Jensen alpha, persistence is found in short term for winner and loser 
funds. Recently, Kenneth French (2008) evaluated and estimated costs associated with active investing in 
American stock market, and concluded that investors are losing an average of 67 basis points per year 
because of active investing, compared to passive investing. This is a considerable loss! In this study, he goes 
beyond mutual funds and includes hedge funds into his calculations. He applied estimates of all costs of 
engagement in active investment and his summing of gains and losses comes out negative. However these 
findings have been challenged by few researcher in 1990’s by coming out with contradictory results. Ippolito 
(1993) reported expense adjusted abnormal returns from mutual fund under study while compare to market 
index which implies that fund managers might have private information while considering market 
movement. Moreover Grinblatt & Titman (1992) and Goetzmann & Ibboston (1994) further provided 
unfavourable evidence of EMH by reporting empirical evidence of positive performance persistence among 
mutual funds. Although some of other researchers like Elton, Gruber, Das & Hlavka (1993), Malkiel (1995) 
and Carhart (1997) provided results evidence to support result drawn by Jensen (1968). 
 
One of pioneering work in the area of financial risk and reward is performed by Nobel Laureate Franco 
Modigliani and Leah Modigliani, his granddaughter, in (1997). They introduced a new risk adjusted measure 
commonly known as M squared, which is intuitively quite appealing to investors. Underlying idea of their 
methodology is to adjust the returns of a mutual fund to the level of risk in an unmanaged stock market index 
and then measure the returns on the risk-matched fund. This method provides two distinctive advantages 
over earlier techniques. First, this measure report risk-adjusted performance of a mutual fund as a percentage, 
which is easy to understand by a lay investor. Second, the method helps investors to calculate the degree of 
leverage that is needed to attain the highest return possible for a given level of risk. On the one hand, 
aggressive investors can apply this information while making investment decision to raise their expected 
returns by levering their portfolio (borrowing money and investing in the right mutual fund). On the other 
hand, risk-averse investors can use this information to reduce their expected risk by unlevering their portfolio 
(selling off part of their holding in a mutual fund and investing the proceeds in a risk-free security, such as a 
Treasury bill). 
 
Significance of M square is evident from few of studies carried out by few researchers in recent years. One 
of study by Edward & Samant (2005) investigated risk adjusted performance of 50 US based international 
equity funds, along with traditional risk adjusted measures like Jensen alpha, Sharpe ratio, Treynor ratio and 
also relatively new performance measure M square has been used. Finding suggests that funds with highest 
positive return may lose their attractiveness to investor once degree of risk embedded in the fund has been 
factored into analysis. On the other hand funds with relative lower unadjusted return may look attractive once 
their low risk is factored into their analysis. Risk adjusted performance on Australian mutual fund is carried 
out by Higgins (2007) by using 16 mutual funds. He applied M2 risk adjusted measures to invest funds under 
study. Most interestingly result suggests that 14 out of 16 funds outperformed market benchmark on risk 
adjusted performance and worst performing fund marginally underperform benchmark. Risk adjusted 
performance highlight difference in securitised property funds for the given level of risk, with a wide range 
of 12.90-16.66 percent. Five property funds had to replace up to 21 percent of their portfolio with risk free 
assets (unlevering) to achieve uniform level of risk. . The outperformance of securitised funds is contributed 
by mixture of active portfolio selection and simply by taking additional risk exposure. 
 
There is considerable chance of mutual fund to underperform if management fee is deducted from mutual 
fund earnings. Management fee and other fees are part of net asset value; performance of funds before and 
after expenses is another issue that needs to be taken seriously as some of researchers found significant effect 
of mutual fund performance after deduction of expenses. One of study carried out by Otten & Bams (2002) 
consider this issue by reporting risk adjusted performance of European mutual fund. This study is carried out 
by using 506 finds controlled of survivorship bias from five most important mutual fund countries. Overall 
performance indicate European mutual fund add value especially small cap funds are able to add value, as 
indicated by their positive alpha. Performance after adding back management fee is significant at aggregate 
level. These results deviate from most of findings in US that argue mutual fund underperform market by the 
amount of expenses they charge.  
2.3  Timing & Selectivity 
 
 There are numerous evaluation methods to investigate mutual fund performance along with risk adjusted 
measures explained earlier there is considerable amount of work done on market timing and selectivity or 
stock picking skills of mangers. Market timing refers to forecasts of general market movements. In this 
sense, managers may deliberately shift the risk levels of the portfolios in anticipation of general price 
movements, switching between low and high beta stocks or between risky and riskless assets according to 
market conditions. Selectivity of fund managers is refers to stock picking skills; it also indicates forecasting 
ability of fund managers about future stock movement. Various studies, such as Klemkosky and Maness 
(1978), Kon and Jen (1978, 1979), Fabozzi and Francis (1978, 1979), , Miller and Gressis (1980), Sunder 
(1980) and Bos and Newbold (1984), provide evidence that mutual funds do not maintain constant risk levels 
over time, which is consistent with the hypothesis that managers are engaged in timing strategies.  
 
Treynor and Mazuy (1966) proposed quadratic equation to evaluate manger’s timing skills as their model 
focuses on coefficient of squared excess market return as an indication of timing skill, and requires easily 
available information on market realised returns and portfolio realised returns. Treynor & Mazuy (1966) 
applied this model to test market timing ability of fund managers. Market timing test concluded that only one 
fund out of 67 funds possess timing ability in selected sample. This model was empirically tested by Lee and 
Rahman (1990) in US and by Armada (1992) in UK market and also another study by Cortez and Armada 
(1997) on Portugal mutual fund revealed some sort of timing ability. Study on US based pension funds by 
Cogging et al. (1993) revealed that when applied this timing quadratic equation results shows negative 
coefficients, so being consistent with previous studies.  The active skill is often segregated into two 
components- market timing skill and stock selection skill. The papers that empirically examine market timing 
ability of funds are Treynor & Mazuy (1966), Kon (1983), Chang and Lewellen (1984), Henriksson (1984), 
Lee and Rahman (1990), Chan and Chen (1992), Ferson and Schadt (1996), Bello and Janjigian (1997), 
Becker et al. (1999), Edelen (1999), Volkman (1999), Goetzmann, Ingersoll and Ivkovic (2000) and 
Kosowski (2002). 
 
The distinction of return attributable to selectivity and that attributable to market timing received 
considerable interest in literature. Fama (1972) is first researcher who proposed formal theoretical 
methodology to decompose total return into market timing and selectivity components. Fama (1972) also 
developed a theoretical measure of timing which requires information regarding target risk level of fund, a 
time series of expected returns on the market portfolio and a time series of risk level decisions by the fund 
manager. However, since the only direct information to the evaluator is the time series of return of the 
market portfolio and the fund, Fama’s measures are particularly difficult to implement. It is reported above 
that market timing and selection remained highly researched topic in mutual fund manager’s performance. 
Most of the previous study on market timing found little evidence that fund managers possess timing skills. 
In literature review we’ll be including result from random studies across world and inferences drawn by 
researchers. Most of previous studies indicate lack of timing ability by fund managers, but some funds do 
exhibit selectivity as indicated by results. First of all we will discuss some of studied around world with no 
timing results. 
 
Treynor and Mazuy (1966) using sample of open ended 57 funds, found that hypothesis of no timing ability 
can be rejected with 95% for only one fund out of sample.  Henriksson and Merton (1981) found only 3 out 
of 116 mutual funds exhibit significant timing skills. Research on Market timing and selectivity is carried out 
all across world; results are similar as none of these studies present any significant timing and selectivity. 
Empirical work all over the world by using quadratic regression has been limited and disappointing as well. 
Research paper of Grinblatt and Titman (1988) along with Cumby and Glen (1990) found that most of funds 
under observation showed negative coefficient on quadratic term, which is indication of no timing ability. 
Study conducted by Milonas (1995) used Treynor and Mazuy model to evaluate performance of Greek 
mutual funds. Estimation results refers to 10 mutual funds of mixed and equity type for the period range from 
1993-1994 and 12 mutual funds of mixed and equity type for the period 1994-1995 using the General Index 
of the Athens Stock Exchange (ASE) as benchmark. Findings does not support hypothesis of fund managers 
with significant timing ability. John (2001) conducted another study on Greek mutual fund to evaluate 
market timing ability of mangers by using Treynor and Muzay (1966) model. There were 17 mutual fund 
included into study, empirical results does not provide evidence of any timing ability or selection of 
undervalued securities.  More importantly, none of these seventeen sample mutual funds shows a positive 
statistical significant coefficient of undervalued security selection. Besides, only four mutual funds present a 
positive statistical significant coefficient of market timing. 
 
 One of study by Rozali et al. (2005) investigated Malaysian equity unit trust by using monthly data for 102 
funds date ranges from Jan, 1995 to December 2004. Mutual fund is known as unit trust in Malaysian 
market. Prime objective of study is to investigate market timing and selectivity for fund managers. 
Additionally study is analysed based on investment objectives of funds namely growth, income, and balance 
funds. Empirical findings suggest that mangers do not possess timing ability one of most interesting aspect of 
study is inferior selection ability of mangers indicated by negative alpha intercept for most of funds under 
study. Management fee is another factor which needs to be taken care of while estimating timing and 
selectivity of mangers, as it can affect mangers timing and selectivity performance adversely. It is reported 
by Chen et al. (1992) in his study found weak timing and selectivity performance after taking management 
fee effect. Similar findings reported by Eun et al. (1991) report weak timing and selectivity for international 
mutual fund after considering management fee.  
 
 There are few researchers like Kon (1983), Lehmann and Modest (1987) and Lee and Rahman (1990) show 
that there are few funds at individual level exhibit either superior timing ability or good selectivity 
performance. Most of findings indicate comparatively better performance of mangers on selectivity than 
timing skill. In addition there are many studies report negative correlation between timing and selectivity. 
Sinclair (1990) that funds tends to exhibit perverse marketing timing ability but this has been offset by 
superior selection ability. This timing and selectivity trade-off is consistent with other US based studies like 
Henriksson (1984), Connor & Korajcyzk (1991), and Coggin et al. (1993), although explanation of this 
phenomena is yet to be found. 
 
There are few studies suggest that frequency of data used is strongly correlated with outcomes of timing and 
selectivity of funds under observation.  Bollen and Busse (2001) point out that statistical tests used in 
previous studies are weak as they are based on monthly data. They used daily data and found significant 
market timing ability on number of funds in their sample. Chance and Hemler (2001) also used daily data 
and found significant number of managers from their sample with market timing ability. While most of 
studies exhibit perverse market timing ability of fund managers, some of recent studies like Ferson & Schadt 
(1996), Kothari and Warner (1997) found that commonly used models under investigation for timing are 
misclassified and this misspecification may explain by reported results. They also investigated that standard 
performance measures designed to investigate security selectivity and market timing ability suffer from a 
number of biases. Previous studies also reveals that returns and risk on stock is predictable over time by 
using dividend yield, company size and other variables.  
 
In conclusion, the majority of the empirical findings indicate that significant timing ability is rare. 
Furthermore, even some of studies provide evidence of negative timing ability. Given this type of 
unfavourable evidence in relation to fund managers, some of other studies pinpointed some of issue & 
limitations associated with timing and selectivity models and advised some cautions that should be taken into 
consideration, in particular, issues related to biases that may arise as a result of the frequency of data used 
(Goetzmann et al., 2000; Bollen and Busse, 2001) and the appropriateness of the benchmark (Dellva et al., 
2001). 
2.4  Persistence 
 
There are numerous studies by researchers to explore mutual funds’ performance persistence, most of them 
reached to contradictory opinion regarding persistence of mutual fund performance. This is still an open 
issue which generally generates different results in different markets under different circumstances. 
Generally not significant persistence is found outside US mutual fund industry. Primarily there are two 
reasons why performance persistence is an important issue of study. First reason is to examine whether fund 
managers have superior investment skills. Since mutual funds sell at net asset value, then management skill 
is not prices. Eventually provided with good performance does not subsequently increase their fees then 
performance should be predictable.  
Evidence provided by Carhart (1997) suggests that by employing four factors model to investigate US 
mutual funds does not report performance persistence due to superior investment skills. Second reason of 
studying performance of mutual fund is to investigate if past performance provides information about future 
performance for investors. So normally performance is carried out to predict future outlook of funds. 
Investors and investment managers are highly interested to know if fund is persistent over the time; it can 
help them to predict market movement in future.  
There are numerous researches across globe to investigate performance persistence of mutual funds in last 20 
years. Empirical evidence suggests performance persistence is quite weaker outside US. There are 
particularly many researchers investigated performance persistence phenomena in US mutual fund market 
few of them like, Grinblatt & Titman (1992), Hendricks et al. (1993), Goetzmann & Ibbotson (1994), Kahn 
& Rudd (1995), Volkman & Wohar (1995), Malkiel (1995), Brown & Goetzmann (1995) and Carhart 
(1997). Most of studies by these researchers indicate that past performance do provide information about 
future performance. Grinblatt and Titman (1992) find evidence that differences in performance between 
funds persist over time and that this persistence is consistent with the ability of fund managers to earn 
abnormal returns. Hendricks, Patel, and Zeckhauser (1993) found that the relative performance of no-load, 
growth oriented mutual funds persists in the near term, with the strongest evidence for a 1-year time horizon.  
Predicting future performance of funds is prime concern to investors as explained earlier most of studies 
around world focus on this subject matter. Goetzmann and Ibbotson (1994) in their study for US mutual fund 
find strong evidence that past mutual fund performance predicts future performance. Their findings suggest 
that even performance both ‘‘winners’’ (funds with returns above the median) and ‘‘losers’’ (funds with 
returns below the median) are likely to repeat, even when performance is adjusted for relative risk. There are 
more evidence support hypothesis of past performance predicts future as reported by Elton, Gruber, and 
Blake (1996) in their study find that risk-adjusted performance tends to persist; funds that perform well in the 
past tend to do well in the future. Using Jensen’s alpha as a measure of risk adjusted performance, their study 
exhibit that, primarily, 1-year alphas provide information about future performance and that portfolios based 
on past performance significantly outperform equally weighted portfolios of funds. 
Relative underperformance of active fund compare to benchmark is evident from studies by Brown and 
Goetzmann (1995) as they find that relative risk-adjusted performance of mutual funds persists but that 
persistence primarily mostly contributed by funds that lag the S&P 500; the implication of their results for 
investors is that the persistence phenomenon is a useful indicator of which funds to avoid. Malkiel (1995) 
finds that funds on aggregate underperformed benchmark portfolios even before deduction of expenses and it 
also found that there is indication of considerable performance persistence existed during 1970s; on the other 
hand there was no consistency of performance found during 1980s. 
Prime concern for managers and investors is if mutual fund performance persists over longer time period, it 
can affect return negatively or positively. Positive performance leads to higher returns and positive outcomes 
for investors. Most of studies report performance persistence in short term. Cumby and Glen (1990), Eun & 
Resnick (1991) and Dorms & Walker (1994), provide performance studies of international mutual funds. 
These studies of persistence examine more mutual funds over a longer period of time than previous studies. 
The results suggest that mutual fund performance does not persist over long periods of time but does exhibit 
persistence between consecutive time periods. The results suggest that findings of persistence of returns are 
sensitive to the length of time included in the analysis. 
Carhart (1997) developed a 31-year data sample free of survivor bias and demonstrates that common factors 
in stock returns and investment expenses almost completely explain persistence in equity mutual funds’ 
mean and risk-adjusted returns; his results do not support the existence of skilled or informed mutual fund 
managers. one of early study by Carlson (1970) in which ten years consecutive performance comparison 
provide no obvious performance persistence it also concluded that persistence is difficult to find in risk 
adjusted return. Grinblatt & Titman (1992) apply a performance measure that seeks to avoid problems with 
the inefficiency of benchmarks by employing portfolio holdings. This study compute performance of mutual 
funds on quarterly basis for the period covering 1976 to 1985 and find, as consistent with their earlier study, 
they find strongest evidence of abnormal risk-adjusted performance in aggressive growth category of funds. 
Most importantly finding indicates that those fund managers who achieved superior performance exhibited 
persistence in that performance, and that those funds that lagged continued to perform badly. 
2.4.1  UK Studies 
Empirical evidence of performance persistence has been until recently fairly limited outside that of US. 
There are number of studies carried out UK to investigate similar pattern observed in US mutual fund 
market. Risk adjusted performance on UK unit trust is conducted  by Fletcher (1997) who looked into 
random sample of 101 UK unit trusts with growth, general and income objectives. Primarily having small 
sample of funds he used sophisticated methodology calculate risk adjusted returns. Fletcher considered five 
portfolios of funds based on ranking of five-year performance after taking into account of risk. Survivorship 
bias was allowed for; where possible he compared funds from different portfolios and does not find any 
performance persistence. 
Analyses of UK unit trusts are less numerous. Blake and Timmerman (1998) find evidence of persistence for 
both the best and worst performing funds, though they suggest that more detailed analysis would be 
worthwhile. Quigley and Sinquefield (1998) find persistence for the worst performing funds investing in 
smaller companies whilst Fletcher (1997) reports that a strategy using past performance fails to generate 
significant abnormal returns. In an extensive study of fund performance across Europe Otten and Bams 
(2002) find strong persistence in returns to UK unit trusts although across a smaller sample than used for this 
paper. Rhodes (2000) finds little evidence of persistence over the longer term but does not examine 
persistence over the short term. 
Another study by Fletcher & Marshall (2005) investigated UK unit trust dated from 1985-2000 and by using 
four factor international modal concluded that There is little evidence of superior performance by 
international trusts relative to the global models. Finding also shows the choice between a local and global 
version of the Carhart (1997) model has a significant impact on the relation between the investment sector of 
the trust and performance. 
Another research paper by Fletcher & David (2002) on UK unit trust persistence between 1982 to 1996 
found significance persistence in relative ranking of unit trust in annual excess return but if absolute 
benchmark has been used then persistence is driven by repeat underperformance. On the other hand 
significant persistence shown by portfolios formed on the basis of prior year excess return. Persistence 
performance is eliminated when Carhart (1997) model has been employed.  Finding of paper also indicate 
that persistence performance is not reflection of superior stock selection.  
One of study by Gregory & Whittaker (2007) found significantly different results as findings provide that 
ethical funds under study persist over longer horizon. These findings strongly contradict to what have found 
by most of researchers in US. Findings also show domestic past wining funds outperform losing funds to a 
greater extent than their control portfolio counterparts. Conclusively performance persistence is still an open 
issue it needs to be explored and different methods should be applied to find persistence in mutual fund 
performance. 
2.5  Survivorship Bias 
 
Survivorship bias is also known as ‘Fund Disappearance or ‘Fund Attrition’ it is an important issue in 
evaluating mutual fund performances. Mutual fund attrition can create problems for researchers because the 
funds that disappear tend to do so either because performance of these funds is poor over the time or either 
their total market value is sufficiently so small that  management judges that it no longer pays to maintain the 
fund.  The subject of mutual fund attrition and effects of survivorship bias has only recently begun to receive 
considerable attention in academic literature. Early researchers were more concerned with illustrating & 
developing new methodologies for measuring performance than biases in data. Ignoring survivorship bias 
will cause the overestimation of the funds return (Elton et al, 1996).  
Many studies in mutual funds have not taken issue relating to survivorship bias into account. Sharpe (1966), 
Treynor (1966), Jensen (1967), Lehmann and Modest (1987) did not consider the issue of survivorship bias 
in their research. Allan & Tan (1999) argued that bias has a positive relationship with the length of the 
sample. Malkiel (1995) estimated the average returns of all mutual funds in existence in the year and the 
returns of all the mutual funds which survived the period of research i.e.; ten years from 1982 to 1991. The 
research concluded that from the given two samples if non-surviving funds are excluded then it will 
overestimate the return by 150 basis points. Grinblatt & Titman (1989) tried to estimate the effect of 
survivorship bias in their research and concluded that there is a difference in ‘alpha’. However there is no 
effective way to eliminate this. 
There will be an existence of survivorship bias in this research due to non-availability of data of old funds 
which ceased to exist The commercial data is only available for funds those are in existence and currently 
operating. The funds selected in this research were on the grounds of being alive for the full duration of the 
research period of 5 years from 1st Jan, 2005 to 30th Dec, 2009. The funds which were discontinued or 
merged during the study period have been excluded.  
 
3.  Methodology & Data 
 
Prime objective behind this study is to investigate risk adjusted performance of US equity mutual fund 
across different investment styles. This study will also explore US equity fund managers timing and 
selectivity along with performance persistence of funds over time. This study will also investigate 
performance of growth fund against value funds as both styles of investments are popular. Growth funds 
are risky investment with higher price earnings ratio; on the other hand value funds are low price earnings 
ratio, less risky that makes it good buy. Investor normally prefers good mix of both growth and value 
funds.  
 Numerous studies have been carried out across the globe to investigate risk adjusted performance, timing 
& selectivity and persistence of funds this is continuation of this effort by using traditional risk adjusted 
measures. Methodology employed is similar to one used by Edward & Samant (2005). Treynor & Mazuy 
(1966) developed Quadratic equation to test market timing and selectivity of mangers, also to evaluate 
persistence of sample funds methodology of Brown & Goetzmann (1995) will be employed. Risk 
adjusted performance measures like Jensen alpha, Treynor ratio; Sharpe ratio, Appraisal ratio and M2 will 
also be used. 
This study is covering span of 5 years starting from 01 January 2005 to 31 Dec, 2009; monthly data 
spread will be used to compute performance of US equity mutual fund performance. Monthly return data 
spread from the sample of 65 equity mutual funds across six broad investment styles have been selected. 
Investment style categories include large cap growth, mid cap growth, small cap growth, large cap value, 
mid cap value and small cap value. Additionally study comprised of funds remained alive for whole 
period of time. 
 
 
Funds Style 
Category 
Large Cap 
Growth 
Mid Cap 
Growth 
Small Cap 
Growth 
Large Cap 
Value 
Mid Cap 
Value 
Small Cap 
Value 
No. of Funds 26 7 5 15 5 7 
 
I have tried to take good mix of funds from available categories, most funds under observations are large 
cap growth and large cap value funds as these show true reflection of manager’s skills and investors are 
highly interested to track performance of these investment style categories.  Morningstar (US) database 
contains all funds name and investment styles, funds names and tickers have been taken from Morningstar 
website. Expense ratio for each individual fund is also obtained from Morningstar (US) database to 
calculate risk adjusted performance before and after expenses & management fee. Monthly returns of all 
fund’s computed through Net Asset Value (NAV) of all funds which has been obtained from Bloomberg 
database; due to non-availability of any other source total sample is restricted to 65 funds. 
In order to compute mutual fund performance S&P 500 index have been used as benchmark, 30 days 
treasury bills return is used as proxy to risk free rate of return. Most of researchers have used 30 or 90 
days treasury bills return as proxy for risk free. We have obtained S&P 500 historical index values for 
period from yahoo finance. Additionally Microsoft Excel software will be used to calculate all value and 
returns.  
 
Mutual fund’s return calculation 
Net asset value obtained from Bloomberg is on monthly basis and represent monthly NAV change in 
value of funds; in order to calculate returns of funds we have used this equation. 
Monthly return (Ri) = LN                    
Price t = NAV of equity fund at period (t) 
Price t-1 = NAV of equity fund at period (t-1) 
*Return calculation for indices/benchmarks and risk free return is done in similar way. 
 
To examine risk adjusted performance of US equity mutual fund if it outperforms benchmark, we attempt 
to answer given problem by using risk adjusted performance measures, we will explore relative 
performance of equity fund performance and benchmark in order to evaluate if active fund can produce 
abnormal profit. 
3.2.1   Jensen Alpha 
Jensen (1968) employed single index CAPM model which relates the return on portfolio to its risk 
indicated by beta factor for its risk adjusted performance measurement. The calculation of intercept 
(alpha) explains forecasting ability of mangers while beta capture systematic risk involved. It is one of 
classical model of performance measurement in modern portfolio management theory. According to 
CAPM single period expected return can be calculated as:  
  E (Ri) = Rf + βi (Rm -Rf)  (1) 
E (Ri) =  single period expected return for equity fund 
Rf  =  risk free rate of return (30 days US Treasury bill used as proxy)  
βi  =  estimated beta of fund on comparable market index (S&P 500) 
Rm = monthly return on selected benchmark (S&P 500) 
 
  Above equation implies that expected return of portfolio can be expressed as linear function of market 
risk, risk free rate and monthly return on comparable market index (S&P 500). In order to calculate 
Jensen alpha equation (1) has to be rearranged and E (Rit) will be replaced with Rit since historical returns 
of mutual funds have been measured instead of single period expected returns. 
 
           αi = Ri – (Rf + βi (Rm – Rf)  (2) 
Equation (2) further needs to be modified in order to include the superior forecasting skill of portfolio 
managers. The beta is an efficient estimate when estimating the market risk of a single security or of a 
passive portfolio. On the other hand, the manager of an active portfolio is capable of earning abnormal 
returns by successfully predicting security prices. This indicates that the manager is accepting less risk 
and earning higher returns, which will place the error term (έi) above the regression line. Allowance for 
such forecasting ability is made by constructing equation (3) 
 
Ri – Rf = αi + βi (Rm – Rf) + έi  (3) 
Sum of error term will be zero and serially independent, moreover intercept (αi) will be positive if 
manager is predicting future market prices of security. Intercept will be zero if manager produce return 
equal to benchmark index, additionally if intercept is negative this will be indication of underperformance 
security and in turn shows lack of manger’s forecasting ability.  
 
Line of argument behind Jensen (1968) is that portfolio performance can be divided into two parts, first 
its predictability of future prices and secondly its ability to minimise unique risk by efficient 
diversification. First point consider fund’s manager ability to predict future security prices and produce 
excessive return that is expected from portfolio on given level of risk. Second issue is manager’s ability to 
change the risk level by switching securities. A manager is capable of changing risk level of security 
depends on the expected state of market, in bearish market it is expected that manager will lower beta in 
order to avoid losses and vice versa in bullish market conditions.  
 
Jensen alpha is often used to predict possible future development of stock by estimating an alpha that 
indicates if stock is wrongly priced. This model is based on CAPM, which takes in to account relative risk 
in order to achieve any return. Manger might earn abnormal returns, or rather return that exceeds those 
expected from portfolio with a given level of risk, if future security prices are predicted successfully 
Jensen (1968).  
3.2.2   Treynor Ratio 
This is another risk adjusted measure we will employ to compute performance of US equity mutual fund. 
It is useful measure when comparing funds within a category, treynor ratio is mutual fund excess return 
divided by its beta. Excess return in equation will be actual return minus risk free rate of return; treynor 
ratio is measure of excess return per unit of systematic risk. 
 
                 (4) 
Ri = monthly return on US equity mutual fund 
Rf = risk free rate of return (monthly return on 30 days of US treasury bill) 
βi = systematic risk of fund that shows systematic risk to market 
 
Significant positive value of treynor ratio is indication of better performance of mutual fund, although like 
Sharpe ratio it does not quantify value added if any of active fund management it is ranking criterion 
only.  
3.2.3     Sharpe Ratio: 
Sharpe ratio is another risk adjusted measure that is considered as grandfather of all risk adjusted 
measures. It can be calculated as excess return of portfolio over risk free divided by standard deviation of 
excess return. Sharpe ratio has its Principal advantage as it is directly computable form any observed 
return series also it does not require too many information. This ratio helps performance of one 
portfolio/fund comparable to another portfolio/fund after risk adjustment. Furthermore positive ratio of 1+ 
considered good 2+ considered very good and 3+ is excellent. 
                                (5) 
Ri = monthly return on mutual fund 
Rf = monthly risk free rate of return    = standard deviation of mutual fund returns also considered as total risk bearing of       portfolio/fund 
3.2.4 Fama’s Decomposition 
Fama’s decomposed excess return into two main components, which are Risk and Selectivity. Risk can be 
defined as the portion of excess return that is explained by portfolio’s beta and risk premium such that                  risk            
Selectivity is the portion of excess return that is not explained by the portfolio beta and risk premium such 
that 
     ySelectivit    Total    risk                  
As it cannot be explained by risk, it must be due to superior security selection. Furthermore, selectivity is 
made up of two components, which are diversification and net selectivity 
Diversification is the difference between CML and SML, if fully diversified this should give zero such 
that   ationDiversific  [              ]                 
Net selectivity is difference between selectivity and diversification such that  
  ySelectivitNet     Total                                
3.2.5 M2 
This performance measure is developed and proposed by Leah Modigliani and her grandfather professor 
Franco Modigliani. It equates volatility of managed portfolio with the market by creating hypothetical 
portfolio made up of risk free assets and managed portfolio. If risk is lower than the market, gearing is 
used and the hypothetical portfolio is compared with market. 
  
  M2         )    +     (6) 
M2 measure will be computed by multiplying Sharpe ratio with benchmark (S&P 500) standard deviation 
and then adding risk free rate of return. 
Finally the leverage factor is calculated by dividing the market standard deviation by the fund standard 
deviation.         
Ri =  monthly return on mutual fund 
Rf =  risk free rate of return    =  standard deviation of mutual fund return    =  standard deviation of benchmark (S&P 500) 
 
Leverage factor greater than 1 implies that standard deviation of mutual fund is less than market 
benchmark index and investor should consider borrowing money if possible at risk free rate of return and 
investing into fund. It would increase risk of investor to some extent but there would be greater than 
proportional increase in return. On the other hand if leverage factor is less than 1 it implies that fund’s 
standard deviation is greater than market benchmark index. In this scenario investor should consider 
deleveraging the und by selling part of fund holding and investing proceeds into risk free rate securities 
like Treasury bill. There would be reduction in return but there would be a greater than proportional 
reduction in risk.  
3.2.6 Appraisal Ratio 
The appraisal ratio is first proposed by Treynor & Black3 (1973); it is similar in concept to the Sharpe 
ratio but appraisal ratio compare Jensen alpha with fund’s unsystematic risk or residual standard deviation 
or in other words, it measures the systematic risk adjusted reward for each unit of specific risk taken. In 
appraisal ratio equation Jensen alpha will be numerator residual standard deviation will be taken as 
denominator.   
Appraisal Ratio  = α/σε (7) 
 
 Although popularity is limited among researchers but we would suggest that this measure appeal to me, 
investors and researchers should give it more consideration. In exactly the same way we compared 
absolute return and absolute risk in the Sharpe ratio. 
 
Do managers have timing and section ability? Measuring manager’s timing ability is one of most 
important factor in mutual funds performance evaluation due to its implication as to alter returns of funds. 
Accurately measuring the timing ability of mutual funds has implications for the efficient market 
hypothesis and for investors it is important to identify superior investment managers Mangers timing 
ability can affect fund’s returns positively or negatively. Successful manager will maintain high beta in 
bull market and lower beta if market is down/bear.  
 
It implies that high beta investment compare to market will produce higher return on market in bull 
condition conversely in bearish market conditions if it maintains low beta will translate into less effect on 
investment return. Consistent timing ability can help portfolio managers to outperform market 
benchmark. The fund manager with timing ability will be able to adjust the risk exposure from the 
market. To take a simple example, if a fund manager expects a coming up (down) market, he will hold a 
larger (smaller) proportion of the market portfolio. Therefore, the portfolio return can be viewed as a 
convex function of the market return.  
 
I’ll use Treynor & Mazuy (1966) method for sample of equity funds selected in study. This model not 
only going to predict if managers have market selection ability but also attempt to identify manager’s skill 
of predicting market aggregate movement so shuffling portfolio can enhance portfolios return. 
Quadratic equation pioneered by Treynor & Mazuy (1966) model test timing ability of managers Treynor 
& Mazuy explained this quadratic term as fallow. 
Ri,t = αi + bi Rm,t +ηi R2m,t + ei,t  (8) 
Rit = Rit – Rft   =  US equity fund excess return over risk free   
Rmt = Rmt - Rft = Market portfolio (S&P 500) excess return over risk free  
 
Ri,t  is monthly excess return of fund over and above benchmark (S&P500), αi is measure of selectivity 
and ηi which is coefficient of squared term of excess return capture timing ability of managers. If 
managers increase portfolio’s market exposure prior to market increase then the portfolio return will be 
convex function of market return and ηi will be positive.  
 
Significance of timing and selectivity coefficients will be observed by t statistics, t statistics is coefficients 
divided by standard error. Significance will be observed at 5% confidence level, t stat indicates if 
significant that timing or selectivity coefficients are significantly different than zero. Although there have 
been some historical concerns about the accuracy and power of the model, studies by Bollen and Busse 
(2001) using equity funds, Glassman and Riddick (2004) using global allocation funds, and Comer (2005) 
using hybrid funds, find evidence of positive timing ability and demonstrate that the model has sufficient 
power when appropriate data and factors are available.  
 
Do funds perform persistently? One of most important issue regarding performance of active fund 
management is performance persistence. It has been studied by numerous researchers across globe, in our 
study in order to compute performance persistence we will follow the methodology by Brown & 
Goetzmann (1995). Over the past 10 years’ time there has been substantial growth in empirical studies 
examining whether funds’ performance is predictable over time. Most of early studies focused on US 
fund empirical evidence shows short term performance persistence. These studies include Grinblatt & 
Titman (1992) in this study we will employ performance persistence technique devised by, Hendricks et 
al (1993), Goetzmann & Ibboston (1994) and Brown & Goetzmann (1995). Empirical studies suggest that 
past performance substantially provide information about future performance movement.  
 
In this study will be employing using 2*2 contingency table as used by Brown & Goetzmann (1995) in 
their work to evaluate performance persistence. With each period fund will be defined as winner or losers 
on the basis of positive or negative performance.  Brown & Goetzmann (1995) have used two consecutive 
periods and each period comprised of one year, but in my study we are using 6 months as one period as 
empirical evidence suggest that performance persist in short term so we will re-examine as if it can be 
broken into further shorter period and 6 month is substantial period to capture fund performance. This is 
also suggested by Fletcher (1997) that performance persistence can be evaluated bi annually or even 
quarterly. 
    
By using two consecutive periods each fund can be allocated to four categories, it can be winner in both 
periods (WW), a winner in first period but loser in second (WL), loser in first period and winner in 
second period (LW), and last category will be defined as loser in both periods (LL).  If there is positive 
persistence then we would expect to observe more funds in either WW or LL categories. On the other side 
reversal in performance will be judged by WL or LW categories. Brown & Goetzmann (1995) proposed 
Log-Odd ratio to test significance of persistence, it can be defined as: 
 
Log-Odd ratio                     (9) 
In order to test the significance of Log-Odd ratio z test will be used which is simply defined as Log-Odd 
ratio divided by stand error. Standard error is equal to  
 
S.E       =√(    )  (    )  (    )        (10) 
 
Z test will be equal to: 
                     √(    ) (    ) (    )         (11) 
 
Significant positive Log-Odd ratio is evidence of performance persistence and significant negative Log-
Odd ratio is evidence of reversal in performance. Performance of Funds over different sub periods will be 
measured in different way. First approach is 6 month excess return of fund less annual median excess 
return of fund. Second approach is based 6 month median excess return of funds over excess return on 
benchmark (S&P500). Positive outcomes will be considered as winner and negative value will be 
considered as loser.   
 
Do risk adjusted measures under study provide consistent ranking? In our study we have used 
different risk adjusted measure to examine performance of US Equity Mutual fund. Different risk 
adjusted measure report different performance rankings. Since our study uses many performance 
measures to examine fund performance, it might be unclear and confusing if different measures produce 
different performance rankings. In order to answer this problem we will use non parametric consistency 
test to examine consistency in rankings produced by different performance measures. The statistic used is 
spearman rank correlation coefficient while ‘ρ’ expresses degree of association among the number of sets 
of rankings. Spearman rank correlation ranges from -1 (no correlation) and +1 (strong correlation). 
Higher the correlation coefficients close to ‘1’ means that risk adjusted measures produce similar ranking 
for US equity mutual fund under study. 
In order to compute spearman rank correlation we will use existing ranking assigned to US equity fund by 
different risk adjusted measures. Prime measure used are Jensen alpha, Treynor ratio and Sharpe ratio. 
We have deliberately excluded M2 and Appraisal ratio as both are extension of Sharpe ratio and Jensen 
alpha respectively. Ranking obtained from these risk measures will be applied in formula to compute 
spearman correlation coefficient, and on the basis of outcomes, inferences will be drawn. 
Rs (ρ) = 1 –  ∑          
Rs = it indicates spearman correlation coefficient 
d = difference between two groups of ranking 
d2 = square root of difference of two rankings 
n = number of observation in our case it will be total number of funds  
 
Along with spearman correlation coefficient t statistics will be calculated to find if degree of association 
between rankings is statistically significant. Confidence interval will be measure at 5% significance level 
and calculated value will be measured against tabulated value.                         
Rs = spearman correlation coefficient 
N-2 = degree of freedom 
 
Does management fee and expenses have significant effect on risk adjusted performance? To 
compute effect of expense and management fee over performance of US equity mutual fund one need to 
determine if expense are significant enough to effect return substantially. In order to compute expense 
adjusted effect we will be using paired sample-t test to draw inferences if expense has any affect of 
overall risk adjusted performance of mutual funds. Paired sample test will be computed by taking return 
before expense and management fee and mutual fund return after expense.  
 
Paired sample test is statistical technique used to compare two populations mean in case of two samples 
that are correlated. Paired sample test is widely used to assess ‘before’ and ‘after’ studies or when 
samples are the matched pairs. By using paired sample t test we can conclude whether or not it is any 
statistically significant difference of result after treatment.  It is used by many researchers, statisticians 
and scientists.  
Assumption of paired sample test: 
 First assumption is that only matched pair will be used to perform paired sample test as in our 
case it is valid. 
  Paired sample test normal distribution will be assumed 
 In paired sample  t-test variance of two samples will be assumed same 
 Observation under study must be independent of each other; in our case funds have return 
independent to each other.  
 
Paired sample test equation will be, 
    t =
n
S
d
2
 
d  = mean difference between two samples 
2S = it is sample variance 
n = it is sample size and t is sample t test with n-1 degree of freedom 
This equation can be written,    ∑ √  ∑     ∑        
 
 
4.    Empirical Findings/Results 
This section of dissertation we will be discussing results obtained from methodology; as our methodology 
is consist of main problem and three sub problems. Interpretation of results will be based on results 
obtained and reported in appendices. Critical analysis/discussion will be carried out followed by 
interpretation of results for all problems. Risk adjusted performance results will be discussed first 
followed by market & timing, performance persistence, paired sample t-test results and finally results 
obtained from spearman correlation coefficient. 
4.1  Risk Adjusted Performance 
Risk adjusted performance of US equity mutual fund is estimated by using traditional risk adjusted 
measures like Jensen alpha, Sharpe ratio, Treynor ratio, Appraisal ratio, Fama’s decomposition and M2. 
S&P 500 index have been used as benchmark and its beta is ‘1’ by definition while beta and standard 
deviation of fund has been calculated manually.  Results for these risk adjusted measures are reported in 
table A-1 to table D-6(appendices). First part will be devoted to results writing and then critical analysis 
will be carried out to determine whether risk adjusted performance is superior enough to deduce that US 
equity fund outperform market. 
4.1.1  Jensen Alpha 
Jensen alpha is part of security or portfolio returns which is not explained by beta and risk premium 
return. This part of results is devoted to Jensen alpha a risk adjusted measure used to examine US equity 
mutual fund. Primarily Jensen alpha is used to detect if active fund manager can beat market portfolio 
(S&P 500). Results reported in Table A-1 consist of ‘large cap growth funds’, all funds are presented 
alphabetically. Second column of Table A-1 contains ranking of all large cap growth funds on Jensen 
alpha measure, ‘Fmi Provident Trust Strategy I’ is ranked at 1st place due to its highest positive alpha.  
Lowest performing fund on Jensen alpha is ‘Evergreen omega 1’ with highest negative alpha value. Table 
D-1 report average return, Beta and Standard deviation for large cap growth funds. It is evident from table 
D-1 that ‘Fmi Provident trust strategy I’ does not contain highest average return but beta and standard 
deviation is considerably lower than other funds. On the other hand Evergreen Omega 1 fund’s standard 
deviation and beta is substantially lower than wining fund but due to its lowest average return it achieved 
negative alpha value. There are 19 funds outperformed market benchmark under large cap growth fund 
category out of sample. 
Table A-2 report results for large cap value funds, 2nd column represent ranks and next column contain 
Jensen alpha performance. Total number of funds under this category is 15 and ‘Valley Forge Fund Inc’ is 
top performing fund on alpha measure along with worst performer ‘Janus Twenty’ with negative alpha 
value. Although average return for ‘Valley Forge Fund Inc’ is lowest as compare to some other funds but 
standard deviation and beta is considerably lowest among funds within large cap value funds category. 
Percentage of funds with positive alpha is considerably higher than large cap growth funds as 12 out of 15 
funds contains positive alpha. 
Third fund category is mid cap growth funds Table A-3 column two contains ranking for alpha in 3rd 
column for this fund category. ‘Meridian Growth’ fund is best performer among all funds in this category 
with positive alpha. Additionally its average return is lowest along with standard deviation and beta 
among all funds within category. On the other hand worst performance is of ‘American Century Heritage 
Inv’ with negative alpha. Overall number of funds with positive risk adjusted alpha value is 5 out of 7, 
which reflect better forecasting ability of fund managers. 
Jensen alpha result for mid cap value fund category is reported in table A-4, highest alpha value obtained 
by ‘Janus Aspen Perkins Mid Cap Value’ out of sample of five funds. Positive alpha value is due to its 
lowest beta within fund category. Lowest rank on alpha measure is obtained by ‘Neuberger Berman 
Equity Income A’, negative alpha is contributed by negative average return and highest beta within fund 
category.  
Next category of funds is Small cap value fund it contribute 7 funds in whole sample. ‘Heartland value 
plus’ fund with standard deviation of just 0.52 and Beta 0.97 performed better than rest of funds with 
fund category. Least ranked fund is ‘American Century Small Cap Value Inv’ with negative alpha value. 
Overall six out of seven funds produced positive alpha show considerably better performance. 
Last category of funds is small cap growth funds consist of 5 funds. Unique feature of this fund category 
is positive alpha value for all funds, significantly better performance compare to rest of categories. ‘JP 
Morgan Small Cap Equity’ fund with lowest beta of 0.98 performed best within group of five funds in 
category.  
Aggregate performance is dominated by positive alpha across all six investment style categories. There 
are 65 funds in total and out of them 51 obtained positive alpha. Both growth and value fund categories 
equally provided significant number of funds with positive alpha measure. 
Table 1 contains average risk adjusted performance of all individual fund categories. It shows that 
average alpha for large cap growth fund and large cap value fund is negative. These two categories 
contribute most of funds under observation; however average returns for all fund categories except large 
cap value is positive.  
 
 
Table 1 
    Fund 
Category            
  AVG 
SHARPE 
AVG 
TREYNOR 
AVG 
ALPHA 
AVG 
APP/RATIO 
AVG 
FAMA 
AVG 
RTN 
AV
G 
Bet
a 
AV
G 
STD 
 
Large Cap 
Growth Funds 
 
Large Cap 
Value 
Funds 
 
1.19 
 
 
1.39 
 
0.075 
 
 
0.075 
 
(0.0006) 
 
 
(0.0059) 
 
 
0.272 
 
 
0.442 
 
 
(0.119) 
 
 
0.003 
 
0.002   
 
 
(0.0009) 
 
1.05 
 
 
0.86 
 
0.1 
 
 
  0.1 
 
 
Mid Cap 
Growth 
Funds 
 
Mid Cap Value  
Funds 
1.33 
 
 
1.23 
 
 
 
0.07 
 
 
0.068 
 
0.00263 
 
 
(0.004) 
 
0.133 
 
 
0.302 
 
(0.01) 
 
 
(0.06) 
 
0.0054 
 
 
0.002 
 
1.05 
 
 
1.09 
 
0.06 
 
 
0.09 
 
 
 
Small Cap 
Value 
Funds 
 
1.37 
 
0.073 
 
0.005 
 
0.207 
 
(0.003) 
 
0.0036 
 
0.98 
 
0.05 
 
 
Small Cap 
Growth Funds 
1.39 
 
0.072 
 
0.0036 
 
0.17 
 
(0.002) 
 
0.0048 
 
1.02 
 
0.05 
 
 
 
         
 
4.1.2  Sharpe Ratio 
Sharpe ratio is another risk adjusted measure employed to capture performance of US equity mutual 
funds. Results obtained from Sharpe ratio are presented in Table A-1 to Table A-6 for all six investment 
style categories. Table A-1 column 4 contains ranking for fund for its performance over Sharpe measure. 
It is observed that ‘Fmi Provident Trust Strategy II’ achieved Sharpe ratio of 2.03 and ranked 1st, along 
with Fmi Provident Trust Strategy I which has got 2.02 this fund is also best performer on Jensen alpha 
measure.  
It may be noted that standard deviation is also significantly lower for top ranked funds as reported in table 
D-1.Performance of top performing funds is significantly better compare to worst performing Evergreen 
Omega 1 fund with Sharpe ratio of 0.09. There are seventeen funds with 1+ sharper ratio two funds with 
2+ ratio and seven funds remained with under 1 Sharpe ratio. Overall numbers of funds with positive 
Sharpe and Alpha performance are consistent under large cap growth fund category. 
Table A-2 report results for Large Cap Value funds, column 4 contain ranking of the funds. Highest 
performing fund in this category is ‘BB&T Equity’. Fund with lowest Sharpe ratio is ‘Yacktman 
focused’. There is no evidence of significant Sharpe ratio 14 out of 15 funds achieved 1+ ratio.  
Mid Cap Growth fund is another investment style equity funds, results in Table A-3 is snapshot for this 
category on different risk adjusted measures under study. Fund with best performance on Sharpe measure 
under this category of funds is ‘Hartford Midcap A’. There are seven funds in this funds category and all 
of them achieved 1+ Sharpe ratio. 
Sharpe measure performance for mid cap value funds presented in table A-4 indicate superior Sharpe 
ratio obtained by ‘Janus Aspen Perkins Mid Cap Value’ with lowest standard deviation. It is consistent 
with its performance as it achieved highest positive alpha. ‘Neuberger Berman Equity Income A’ fund 
with highest standard deviation value of 0.27 and negative return ranked at bottom among all funds. 
 Small Cap Value funds contain seven funds; the fund with highest Sharp ratio in this category is 
‘American Century Small Cap Value Inv’ with the ratio of 1.41. Significantly lowest Sharpe ratio is 
produced by ‘Franklin Microcap Value’ and ‘Rydex/SGI Mid Cap Value A’ respectively 0.06 and 0.07. 
Table A-6 report risk adjusted performance results for Small Cap Growth Fund; all of five funds under 
this category have obtained 1+ Sharpe ratio. JP Morgan Small Cap Equity funds obtained highest Sharpe 
ratio, in comparison to lowest performing ‘Wells Fargo Advantage Small Cap’. 
Aggregate performance is dominated by 52 funds with 1+ and only two funds with 2+ Sharpe ratios. 
Overall performance is quite robust as any 1+ Sharpe ratios is considered better for fund performance; it is 
primarily contributed by lowest standard deviation of all funds. 
4.1.3  Treynor Ratio 
Treynor measure results are reported in Table A-1 to Table A-6, as mentioned earlier Table A-1 report 
results for large cap growth funds. Sixth column  represent ranking for funds on Treynor ratio within the 
group of funds top perfuming fund with highest Treynor ratio is ‘FMI Provident Trust Strategy I’ it has 
also achieved highest positive alpha. Lowest ranking has been obtained by ‘Evergreen omega 1’; it is 
evident that this fund also performed poorly on Jensen Alpha and Sharpe measure. Even though most of 
funds performed reasonably well on Treynor measure but no fund significantly outperformed benchmark. 
Large cap value fund is second largest category of funds in sample under study results obtained from this 
category is reported in Table A-2. Next to ranking for funds in column 6 is actual Treynor value of funds, 
top performing fund under category is ‘BB&T Equity Income fund’, it is also consistent with its ranking. 
‘Janus Twenty’ is one fund with beta value of 0.97 and negative average return of -0.0029 remained at 
bottom by obtaining 15th rank on Treynor ratio with similar performance on Sharpe ratio. 
Table A-3 column 6 contain ranking for mid cap growth funds category. ‘Meridian Growth’ remained 
consistent with its ranking as top performing fund on all three measures explained earlier. Worst 
performer on Treynor measure is of ‘American Century Heritage Inv’ it also achieved lowest rank on 
alpha measure. 
Fund with best Treynor ratio in Mid Cap Value fund category is again ‘Janus Aspen Perkins Mid Cap 
Value’; it is consistent on all risk adjusted measures as reported earlier. ‘Neuberger Berman Equity 
Income A’ obtained lowest Sharpe ratio contributed by its highest beta and negative return. Most 
interestingly both funds perform consistently on other risk adjusted measures as reported above. 
Results for Small Cap Value fund indicate ‘Heartland Value Plus’ obtained highest ranking on Treynor 
measure, consistent with its performance as on alpha measure. Least ranked fund is Franklin Microcap 
Value; with similar performance on Sharpe measure. 
Last category is Small Cap Growth funds, under this category fund with best Treynor ratio is ‘JP Morgan 
Small Cap Equity’. ‘Wells Fargo Advantage Small Cap’ is consistent with its poor ranking as it achieved 
5th rank with similar performance on Jensen Alpha and Sharpe measure. 
Table 1 present some of average results for all funds categories on different risk adjusted measures. It 
indicates that highest average Treynor ratio is achieved by Large Cap Growth and Large Cap Value 
funds. 
4.1.4  Fama’s Decomposition (Net Selectivity) 
Table B-1 to B-6 report results obtained from Fama’s Decomposition for all fund style categories along 
with Appraisal ratio. Table B-1 represent large cap growth fund category first column contain name of all 
funds alphabetically, column two report rankings of fund on the basis of Fama’s net selectivity. Funds are 
ranked according to their performance on net selectivity. Net selectivity is difference between selectivity 
and diversification, estimated value for selectivity value is exactly same as Jensen alpha.  
 Diversification on the other hand is difference between return that has been earned according to capital 
market line (CML), and return that has been earned according to security market line (SML). In table, 
column 4 and 5 represent selectivity and diversification respectively. ‘Fmi Provident Trust Strategy II’ is 
top performer by obtaining highest positive net selectivity it is also top performing fund on Jensen alpha. 
Fund with poor performance on net selectivity by ‘Evergreen Omega 1’ is also worst performer on Jensen 
alpha measure. There is only 7 funds obtained positive net selectivity within the group of 26 funds.  
Large Cap Value funds Fama’s net selectivity is reported in Table B-2, ‘BB&T Equity Income’ fund is 
one with highest positive net selectivity. Most interesting aspect of this fund’s performance is as it ranked 
4th at alpha and obtained highest ranking on Sharpe and Treynor ratio. Worst performing Fund with 
negative net selectivity value of -0.014 is ‘Yacktman Focused’. There is evidence of superior net 
selectivity of managers as indicated by 10 out of 15 funds, percentage of fund with positive net selectivity 
is 67% as compare to 27% by large cap growth funds. 
Table D-3 contain results obtained from mid cap growth funds. Primarily fund category is dominated by 
inferior net selectivity due to higher value of diversification. Diversification value obtained must be zero 
in case of well diversified portfolio. Overall performance of fund category is inferior to even large cap 
growth fund. This does not support hypothesis that mid cap and small cap manager does provide positive 
net selectivity. Mid cap growth fund performance outlook on alpha measure is substantially superior than 
provided by fama’s decomposition.  
Net selectivity for Mid Cap Value fund reported in table B-4 indicates ‘Janus Aspen Perkins Mid Cap 
Value’ as best performer. It is maintaining its superior performance by obtaining top rank on all risk 
adjusted measures. 
Evidence of results produced by small cap value funds in Table B-5 are similar to mid cap growth funds. 
Negative net selectivity is again contributed by higher value of diversification risk, as explained earlier 
diversification risk ideally would be zero for well diversified portfolio. ‘Franklin Micro Cap Value A’ is 
top ranked fund; however net selectivity is negative for this fund. Fund with lowest negative net 
selectivity is ‘American Century Small Cap’. Overall net selectivity is negative for all funds indicate poor 
performance of mangers.  
Small cap growth fund is last category of funds in sample, results for this fund category is reported in 
Table B-5. It is evident that all funds contain negative net selectivity, which signifies weak forecasting 
ability of managers. Diversification value for all funds is higher which bring net selectivity down. Top 
performing fund is ‘JPMorgan Small Cap Equity Select’, this fund also ranked 1st on Jensen alpha 
measure.  
Table ‘1’ column six contain average result for all fund style categories, net selectivity is reported 
negative for all fund categories except large cap value funds. Most importantly no fund category provides 
result significantly different from zero.  
4.1.5  Appraisal Ratio 
Appraisal ratio is another risk adjusted measure, it compares fund’s alpha to portfolio’s unsystematic risk 
or residual of standard deviation. Results reported for appraisal ratio in table B-1 is for large cap growth 
fund category. The appraisal ratio is not significant for any fund except ‘Fmi provident trust strategy II’ 
and ‘Fmi provident trust strategy I’ with appraisal ratio of 1.099 and 1.093 respectively. Most 
interestingly both funds also obtained highest positive alpha value. Worst performing fund with negative 
appraisal ratio is ‘Calamos growth and income A’ fund.  
Performance of large cap value funds as indicated by result reported in Table B-2 is not very impressive 
most of funds observed with ratio under ’1’. Funds with negative appraisal ratio by proportion are less 
than large cap fund category. Highest positive appraisal under category of funds is ‘BB&T Equity Income 
Instl’ with appraisal ratio of 0.996. There are two funds ‘Janus twenty’ and ‘Principal equity income A’ 
with negative appraisal ratio.  
Results for mid cap growth funds are reported in table B-3, no fund provide significant appraisal ratio. 
‘Meridian growth’ fund has highest appraisal ratio, surprisingly this fund is consistent on all risk adjusted 
measures by obtaining highest performance rank. There are two funds ‘American Century Heritage Inst’ 
and ‘American Century Heritage Inv’ with negative appraisal ratio, these funds are also consistent with 
their Jensen alpha performance.  
Appraisal ratio measure provide similar result for mid cap value fund category in table B-4, top and worst 
performing funds are consistent on all risk adjusted measures. Table B-5 report results for small cap value 
funds, results are similar to mid cap growth funds no fund is significant with appraisal ratio. ‘Perkins 
Small Cap Value Instl’ is rank 1st with highest positive appraisal ratio. ‘American Century Small Cap 
Value’ is worst performer; it is consistent with its performance on alpha and net selectivity. 
Table B-6 report results for small cap growth funds, it consist of five funds all of them have produced 
positive appraisal ratio. Results are not significant as highest ranked fund with appraisal ratio of 0.31 is 
‘JP Morgan Small Cap Equity Select’ which is quite insignificant performance. 
 
Finally, results for small cap growth fund category do not provide evidence of significant performance on 
appraisal measure. Furthermore overall performance of all funds categories is not significant on appraisal 
ratio. Table 1 provide evidence of average appraisal ratio for all fund categories, it can be observed that 
large cap growth fund’s performance on appraisal ratio measure is inferior in comparison to large cap 
value  
 
4.1.6  M2  
Result for M2 measure along with leverage factor is reported in Table C-1 to C-6, ranking assigned is 
based on performance of fund on M2. Leverage factor is computed by comparing market standard 
deviation with fund’s standard deviation. The methodology developed by Modigliani and Modigliani 
(1997) enables investor to compute optimal degree of leverage or equivalently amount of money to 
borrow to attain desired level of return. Table C-1 report results for Large Cap funds category. Fund with 
higher M2 is Fmi provident strategy II, along with highest leverage factor; it is due to the fact that it has 
lowest standard deviation which translates into highest leverage ratio of 1.37. Second highest ranked fund 
is ‘Fmi provident strategy I’ which also obtained second place on leverage factor, which is indication of 
its lowest standard deviation compare to market benchmark. Market benchmark used in study is S&P 500 
and by definitions its standard deviation will be 1’. 
 
There are only six funds within large cap growth fund category with greater than ‘1’ leverage factor; it 
shows these funds have considerably lower standard deviation in comparison to market benchmark. There 
are 18 funds among large cap growth fund category reported with negative M2 and most of these funds 
also have leverage ratio of under ‘1’.  Leverage factor is very important for investor, as in case of ‘Fmi 
provident strategy II’ with leverage ratio of 1.37, investor who is comfortable with bearing the same level 
of risk as benchmark(S&P 500) could lever the fund by borrowing up to 37% of his/her down payment if 
possible at risk free rate of return and invest into fund to attain higher level of return at given risk. 
  
Table C-2 report M2 for large cap value funds it can be observed that fund with highest on M2 is ‘BB&T 
Equity Income Instl’, it is consistent with its performance on all risk adjusted measures except Jensen 
alpha. There are 10 funds with leverage factor greater than 1, ‘American Century Equity Income A’ 
obtained highest leverage factor with lowest standard deviation. Worst performing fund is ‘Yacktman 
focused’ with similar performance on Sharpe measure and net selectivity. Relative performance of Large 
Cap Value funds is superior as percentage of funds with positive M2 is 53% compare to only 27% by 
Large Cap Growth funds. 
 
Results for Mid Cap Growth funds reported in table C-3 indicate poor performance of fund category; only 
one fund has been able to achieve positive M2. However all funds have positive average return, leverage 
factor is below ‘1’ for all funds due to their standard deviation which is substantially higher for all funds. 
Mid Cap Value funds present considerably better performance compare to Mid Cap Growth funds as 3 
out of 5 funds with positive M2. Fund ranked higher at M2 measure is ‘Janus Aspen Perkins Mid Cap 
Value’ it also obtained leverage ratio of greater than ‘1’ provide evidence of lower standard deviation 
compare to benchmark.  Wining fund is also top performer on all other risk adjusted measures reported 
earlier. 
Table C-5 report result for Small Cap Value funds, careful analysis indicate inferior performance of all 
funds in category by obtaining negative M2. Performance for small cap growth funds reported in table C-6 
is similar to small cap value funds, all funds with negative M2 and leverage factor under ‘1’. 
4.1.7  Critical Analysis 
Prime motive of study is not only to investigate performance of US equity mutual fund but also to 
compare performance of growth funds against value funds by using risk adjusted measures explained 
above. Growth funds assume to provide high earning historically and offer better prospects to investors, 
compare to value funds those are undervalued stock, so investor hope that prices will increase to help 
him/her make profit. This study examine if US equity mutual fund can beat benchmark (S&P 500) along 
with intra fund style categories analysis to determine performance of growth funds and value funds. 
Performance suggests that on return basis growth stock provide better results as more funds reported with 
positive average return.  
Average return in table 1 also suggests better performance of all growth fund categories compare to value 
funds. Systematic risk (beta) of growth funds is higher for all fund categories. Value funds categories 
report lower average returns and funds with average negative returns are proportionally higher to growth 
funds. Performance of growth funds on risk adjusted measures is not very impressive on net selectivity 
compare to value funds due to highest systematic risk (beta) and standard deviation. Although growth 
fund perform better on Jensen alpha measure along with value funds. Most of growth fund categories 
dominated by negative net selectivity which is contributed by higher diversification risk premium; it 
should be zero in case of well diversified portfolio.  
M2 relatively new risk adjusted measure used in research; inferences drawn from this measure can be very 
useful for investors. Investors who want to invest in mutual fund need to make two important decisions, 
one is which fund to hold and second is how much money to invest in each. Regarding first decision this 
study provides very useful information provided by M2 measure by identifying mutual fund that yields 
highest return per unit of risk. This study is first of its kind applying M2 on US equity mutual funds by 
using Morningstar investment style fund categories. Regarding the second decision on how much money 
to invest the study highlights role of leverage in attaining a desired level of risk. For the benefits of 
investor who is comfortable with an average level of risk this study present leverage factor that investor 
need to attain. M2 is another risk adjusted measure that report poor performance of growth funds 
compares to value funds. Large cap funds alone contribute 18 funds out of total 26 with negative value of 
M2; leverage factor is also under 1 for most of growth funds indicate higher standard deviation of funds. 
Finally it is established that overall risk adjusted performance is contributed by individual fund along with 
overall performance is also quite robust on alpha and Sharpe measure. Value funds performed 
comparatively better as more funds proportionally with positive alpha and net selectivity. It suggests that 
managers by taking higher risk bets do not bring desired return by growth funds. Most interesting fact 
about funds under study is their persistence with ranking across different risk adjusted measures. Fund 
obtained higher ranking on one risk adjusted measure exhibit similar performance on others. On the other 
hand funds with least ranking do repeat similar performance on other performance measures.  
  
 
TREYNOR & MAZUY QUADRATIC EQUATION RESULTS 
 
Table 1 
 
 Table 
Treynor & Mazuy Model (1966) 
Coefficients 
      Statistically significant Statistically significant 
Fund Categories NO. OF 
FUNDS 
POSITIVE 
(bi) 
NEGATIVE 
(bi) 
POSITIVE 
(αi) 
NEGATIVE 
 (αi) 
POSITIVE 
(bi) 
NEGATIVE 
(bi) 
POSITIVE 
(αi) 
NEGATIVE 
 (αi) 
Large Cap Growth 26 18 8 20 6 - 1 3 - 
Large Cap Value 15 14 1 3 12 2 - - - 
Mid Cap Growth 7 1 6 7 - - - 5 - 
Mid Cap Value 5 4 1 5 - - - - - 
Small Cap Growth 5 1 4 5 - - - 5 - 
Small Cap Value 7 4 3 7 - - - 1 - 
TOTAL 65 32 23 47 18 2 1 14 0 
 (bi)  TIMING COEEFICIENT  
(αi)  SELCTIVITY COEEFICIENT                                                      
 
4.2  Market Timing & Selectivity Results 
 
Market timing and selection skill of fund managers is investigated by utilising Treynor and Mazuy (1966) 
model. Results obtained for all fund categories are presented in Table E-1 to E-6. These results include 
timing and selectivity coefficient along with corresponding T value, P value and R (square). Positive 
timing and selection coefficients states timing skills of mangers R2 which indicate variation in dependent 
variable explained by our model. Highest R2 is indication of best fit of variables, R2 close to ‘1’ show 
accuracy of the model. Significance of fund’s timing and selectivity is observed by T-statistics and P 
value. T- Statistics can be achieved by dividing coefficient with standard error. Standard error is estimate 
of standard deviation of coefficient, amount it varies across cases. 
 T-statistics is measure of precision with which regression confident will be measured. If coefficient is 
larger compare to its standard error it shows that coefficient is different than 0. P value of 5% or less is 
accepting points at which we reject null hypothesis. P value of 5% or less indicates that there is 5% 
chance that result we are seeing would have come up in random distribution, in other words variable has 
some effect.  Empirical evidence suggests that lowest P value is always offset by highest T value. Our 
interpretation of results will be based on all these factors. 
Table E-1 report results for Large Cap Growth funds, finding suggest poor timing ability exhibited by 
most of fund managers. There are 18 funds exhibit positive timing coefficient, ‘Calamos Growth & 
Income A’ is only fund significant at 5% level on T statistics. P value for timing coefficient is reported in 
next column to T statistics is also not significant except ‘Calamos Growth & Income A’ at 5% level 
which is denoted by asterisk (*).  Although stock selection skill of mangers denoted by alpha is positive 
for 21 funds but except three funds none of them exhibit statistically significant coefficient. Large Cap 
Growth funds category is dominated by highest R2 value close to ‘1’. ‘CGM mutual’ and ‘Aston/Montag 
& Caldwell Growth’ are two funds with lowest R2 value of 0.38 and 0.41 respectively. 
Findings for large cap value funds are reported in Table E-2, timing coefficient for 14 funds out of 15 are 
positive. ‘American century equity A’ and ‘American fund American’ are two funds with 5% statistical 
significant T-statistics value along with significantly low P value. Overall timing skill is very limited 
exhibited by fund managers. Fund managers have shown poor selectivity as indicated by negative value 
of alpha intercept, 12 out of 15 funds have negative alpha value. However, none of these funds have 
significant negative coefficient. R2 value for all funds is high almost ‘1’ except ‘BB&T Equity Income 
Instl’ with 0.72. 
Reported in table E-3 results for Medium Cap Growth funds present negative timing coefficient for all 
funds except ‘Meridian growth’, no fund is observed with coefficient significant at T-statistics. Most 
interestingly alpha coefficient is statistically significant for 6 out of 7 funds as indicated by their T value 
at 5% significance level, which reflect forecasting ability of mangers. Additionally corresponding P value 
is also significant at less than 5% or 0.05. 
Result reported for midcap value funds in table E-4 present no fund with significant timing or selection 
ability as indicated by T-statistics. There are four funds with positive timing coefficient and all funds with 
positive alpha intercept but no fund is statistically significant with P value or T-statistics. R2 reported for 
all funds is close to 1 indication of best fit of model.  
Fifth funds category under study is Small Cap Value funds it consists of seven funds. Results obtained for 
this category through regression is reported in Table E-5.  Timing ability is very limited as indicated by 
results, however four funds show positive timing coefficients but statistically no fund has significant 
coefficient. T-statistics is not significant enough in order to draw inference whether fund managers have 
positive or negative timing skill. Contrary to result obtained from Medium Cap Growth funds significant 
selectivity skill is limited to only one fund which is ‘Rydex/SGI Mid Cap Value’. R2 value obtained for 
all funds under this category is significantly close to ‘1’ consistent with other fund categories we 
explained above. 
 
 
 
  
 
Last fund category is small cap growth funds with five funds. Result reported in table E-6 for this fund 
does not provide any indication of superior timing skills of mangers. Timing coefficients reported are 
negative for 4 funds. However, there is strong evidence of manger’s ‘stock picking’ or selection skill 
among managers as supported by significant alpha value. T-statistics is 5% significant for all funds under 
category along with P value. R2 is for all funds is significantly closer to ‘1’ indication of how well 
independent variables explain variation in dependent variable. 
4.2.1  Discussion 
 
Findings implied that US equity mutual funds mangers do not posses significant market timing skill, 
however there are some evidence of ‘stock picking’ or selection skills demonstrated by manger. There are 
only ‘3’ funds with significant timing skills out of sample. On average 14 out of 65 funds exhibit 
statistically significant stock selection ability of mangers. Large cap growth and large cap value funds 
performed poorly on both timing and selection skills of fund managers. Overall performance by growth 
funds is better on selectivity and poor on timing ability than value funds. Aggregate results in table 1 
present, timing and selection coefficients results obtained from Treynor & 
Mazuy (1966) quadratic equation. It is evident that even though large cap growth fund category obtained 
more funds with positive timing coefficients but percentage of funds with positive timing coefficient are 
fewer than value funds. These findings are supported by other growth fund categories by showing fewer 
funds with positive timing than value funds. Selectivity coefficient denoted by alpha report different 
picture as superior performance by all growth fund categories. It is also evident that growth fund 
managers posses positive and significant alpha for 13 out of total 14 as indicated by aggregate results. 
Conclusively speaking growth fund manager possess negative timing ability but report positive selectivity 
skills. 
Findings are consistent with study conducted by early researchers like Hrnriksson (1984), Lehman & 
Modest (19870, Lee & Rahman (1990), Connor & Korajcyzk (1991), and Coggin et al. (1993). These 
researchers concluded that US mutual fund managers does not possess market timing ability and their 
outcomes show that perverse market timing is offset by superior forecasting ability of mangers. In our 
findings unique revelation is that large cap funds performance is poor as compare to small cap funds it is 
evident from their timing and selection outcomes. Overall performance does support null hypothesis of 
manager with no timing skill. 
 
 
 
 
 
 
 
 
 4.3  Performance Persistence  
The repeat winner test of Brown & Goetzmann (1995) is estimated over consecutive bi-annual intervals 
between 2005 to 2009. Winners are defined as above median annual excess return across all mutual funds. 
Column 2-5 include funds in winner/winner (WW), winner/loser (WL), loser/winner (LW), loser/loser 
(LL) categories. Log-Odd ratio is defined as Ln[(WW*LL)/(WL*LW)] it also test Null hypothesis of no 
persistence. Final column is z test which is standard normally distributed.*Significance 5% 
Table I, report aggregate results obtained from appendix F-1 to F-6; funds have been placed in 
corresponding categories on the basis of negative or positive performance. It is explained earlier in 
methodology section that funds above median excess return across all funds will be considered winners. 
There is no evidence of relative performance persistence in any period. Performance persistence is 
primarily dominated by funds lag median annual excess return as evident from LL column. There is 
substantial negative performance persistence except in 2007 where only 11 observations. Wining funds 
also showing reversal of performance in most of periods except 2006 and 2009 rest of 3 periods are 
dominated by strong performance reversal. Wining funds exhibited strong reversal of performance in 
2007-2008, on the other hand losing funds showed significant performance reversal in 2006 and 2009. 
Log-Odd ratio is also significantly negative in 2007 so is z test, overall Log-Odd ratio is also negative. 
Aggregate Z test is significantly negative, out of five periods only one period is significant at 5% 
confidence level. These results are not consistent with Fletcher & Frobes (2002) have used similar 
methodology and found significant relative performance persistence 8 out of 14 periods remained 
relatively persistent under their study.  Results are relatively consistent with findings of Brown & 
Goetzmann (1995), as they have found persistence in funds lag median excess return. 
4.3.1  Large Cap Growth Funds 
Periods           WW WL LW LL TOTAL 
2005 5 3 6 12 26 
2006 3 2 10 11 26 
2007 2 15 5 4 26 
2008 1 21 1 3 26 
2009 1 - 13 12 26 
Source: Appendix F-1 
Periods  WW           WL           LW            LL      Log-odds              Z 
2005 11 13 13 27 0.6 
 
1.06 
 
2006 12             5           25            23    0.79 
 
1.31 
 
2007 2 46 6 11 -2.53* 
 
-2.9* 
 
2008 3 42 1 19 0.305 
 
0.26 
 
2009 2 1 28 34 0.89 
 
0.71 
 
ALL 18 
 
102 
 
48 
 
91 
 
-1.3 
 
-3.5* 
 
Large Cap Growth funds contribute most of funds in our sample of study, as we can see results are 
consistent with aggregate outcomes of persistence in LL category except two years 2007-2008 rest of the 
periods showing lag performance. On the other hand not very significant persistence among winning 
funds and even two periods 2008-2009 reversal of performance is evident. Reversal of performance is not 
as strong in case of LL funds compare to wining funds. There is no indication of relative performance in 
any period; overall persistence is limited to LL column that is consistent with aggregate performance.  
4.3.2  Large Cap Value Funds 
Periods           WW WL LW LL TOTAL 
2005 3 8 - 4 15 
2006 2 - 3 10 15 
2007 - 12 - 3 15 
2008 1 6 - 8 15 
2009 -               1 9 5            15 
Source: Appendix F-2 
Table above presents performance for Large Cap Value funds as results indicate lack of relative 
persistence. Persistence is found in LL category as significant funds remained under LL column 
additionally there is insignificant reversal of performance. There is no trace of significant persistence in 
wining funds but reversal of performance is significant in 2007. Overall performance is dominated by 
funds with below median excess return. 
4.3.3  Mid Cap Growth Funds 
Periods           WW WL LW LL TOTAL 
2005 - - 3 4 7 
2006 2 1 3 1 7 
2007 - 4 - 3 7 
2008 - 7 - - 7 
2009 - - 1 6 7 
Source: Appendix F-3 
Mid Cap Growth fund category is again showing result consistent with aggregate results LL column is 
persistent as 14 out of 49 which in percentage are lower than large cap value stock and also reversal in 
performance is evident except 2007-08. There is no significant reversal of performance in losing funds 
but wining funds exhibit significant reversal in performance in 2008. Overall performance indicates some 
persistence in losing funds but very insignificant in wining funds. 
4.3.4  Mid Cap Value Funds 
Periods           WW WL LW LL TOTAL 
2005 - - 3 4 5 
2006 2 1 3 1 5 
2007 - 4 - 3 5 
2008 - 7 - - 5 
2009 - - 1 6 5 
Source: Appendix F-4 
Mid Cap Value fund category reported in table present some persistence but limited to funds lag median 
excess return. Winning funds do not persist over time as indication of poor performance persistence, 
reversal of performance is evident for wining funds in 2007 and 2008.   
 
  
 
 
 
 
4.3.5  Small Cap Value Funds 
Periods           WW WL LW LL TOTAL 
2005 - 2 1 4 7 
2006 2 1 3 1 7 
2007 - 7 -     - 7 
2008 - 3 - 4 7 
2009 - - 2 5 7 
Source: Appendix F-5 
Small Cap Value funds contribute same number of funds as mid cap growth funds to whole sample. 
Results are consistent with mid cap growth funds, performance persistence among funds lag median 
excess return do exist as evident from number of losing funds repeat 14 times. Performance persistence in 
WW category is very limited; reversal of performance is significantly lower for losing funds as compare 
to wining funds. 
4.3.6  Small Cap Growth Funds 
Periods           WW WL LW LL TOTAL 
2005 1 - 1 3 5 
2006 3 - 2 - 5 
2007 - 4 - 1 5 
2008 - 2 - 3 5 
2009 - - 3 2 5 
Source: Appendix F-6 
Small Cap Growth category is smallest of all groups along with Mid Cap Value funds under study all 
funds have shown considerable persistence in LL category as evident from outcomes. There is no 
significant performance reversal found, although performance persistence in WW column is limited there 
is no relative performance found.  
 
 
 
 
 
 
The repeat winner test of Brown & Goetzmann (1995) is estimated over consecutive bi-annual interval 
between 2005 to 2009. Winners are defined as above median 6 months excess return above risk free rate 
across all mutual funds, column two to five include the number of mutual funds Winner/Winner (WW), 
Winner/Loser (WL), Loser/Winner (LW), and Loser/Loser (LL). The Log-Odd ratio defined as 
ln[(WW*LL)/(WL*LW)] and test the null hypothesis of no persistence in performance. Last column is 
for Z test which has standard normal distribution. *5% significance level. Source: APPENDIX G-1 to G-6 
Table II report aggregate results for all sample funds under observation, these results are based on 
performance captured from 6 months excess return over market index (S&P 500), any positive median 
market excess return after 6 months will be considered as winner and negative average excess return will 
be placed in loser category. Results from 2005 to 2009 are summarised in table II, as we can see that there 
is lack of relative performance reported among WW and LL column. There is significant drop in number 
of funds in win/win category in 2006 and substantial reversal of performance is evident as sharp increase 
in WL funds column. Results are quite mixed as along with WW funds there are many funds remained 
under WL category indicate reversal of performance persistence. Z test is also insignificant in most of 
years except for 2009 where value is significant at 5% significance level and even negative in 2005 and 
2008. 
Furthermore overall performance is not robust individual categories present some persistence, as wining 
funds persist in all periods except 2006. LL column report some persistence only in 2006 and 2009. There 
is evidence of higher performance persistence by wining funds compare to results reported in table I, 
aggregate performance is dominated by WL as 123 observations remained under this column. These 
outcomes are consistent with Carlson (1970) and Fletcher (1997). Finally looking at results we can say 
with confidence that there is no evidence of significant performance persistence except 2009, reversal of 
performance in wining fund is evident. 
 
4.3.7  Large Cap Growth Funds  
Periods           WW WL LW LL TOTAL 
2005 13 4 7 2 26 
2006 1 11 2 12 26 
2007 19 5 2 - 26 
2008 9 15 1 1 26 
2009 11 7 - 8 26 
Source: Appendix   G-1 
This table report result for large cap growth stock as we can see that like aggregate results there is also 
lack of relative persistence among funds. There is significant variation of funds in WW category in year 
2006 as evident from aggregate results. There is significant number of funds in WL category which is 
indication of reversal in performance. There is persistence reported by winning funds as indicated by 
Periods         WW          WL           LW            LL      Log-odds              Z 
2005 28 13 17 7 -0.12 
 
-0.2 
 
2006 6            31              4  24  0.15 
 
0.21 
 
2007 33 24 4 4 0.32 
 
0.42 
 
2008 29 30 5 1 -1.64 
 
-1.50 
 
2009 20 25 2 18 1.97 
 
2.46* 
 
ALL 116 
 
123 
 
32 
 
54 
 
0.46 
 
1.8 
 
performance in all periods except 2006. On the other hand losing funds does not provide strong 
persistence except 2006 which has considerably higher funds lagging benchmark. These findings are 
consistent with aggregate outcomes in Table II.  Appendix F-1 also exhibit short term persistence among 
wining funds for large cap growth funds, these result are in contradiction to what deduce by Brown & 
Goetzmann (1995), they argued that persistence is more due to funds lag to S&P 500.  
4.3.8  Large Cap Value Funds  
Periods           WW WL LW LL TOTAL 
2005 3 7 2 3 15 
2006 3 10 1 1 15 
2007 5 5 1 4 15 
2008 10 2 3 - 15 
2009 1              4 -             10           15 
Source: Appendix: G-2 
Table above contain results for large cap value funds, there is no evidence of relative performance 
persistence except 2005. Out of 75 observed sub periods 22 periods show repeat positive performance of 
funds. Percentage of losing funds persistence is 24% which is quite higher compare to 17% in large cap 
funds. Overall results indicate WW funds remain 22 times significantly lower than WL funds that shows 
reversal of performance but on the other hand LL funds exhibit less performance reversal as more funds 
in LL category than in LW.  
4.3.9  Mid Cap Growth Funds  
Periods           WW WL LW LL TOTAL 
2005 4 - 3 - 7 
2006 - 4 1 2 7 
2007 6 1 - - 7 
2008 1              6              - - 7 
2009 3 4 - - 7 
Source: Appendix G-3 
Results for Mid-cap growth funds have been characterised as no relative performance persistence fewer 
funds with lag median excess return. Although more funds observed in WW and WL column but 
significant reversal of performance in winning funds is limited to 2008.  Funds lagging benchmark does 
not repeat performance as LL column has very limited observations.  
4.3.10  Mid Cap Value funds 
Periods           WW WL LW LL TOTAL 
2005 4 - 3 - 5 
2006 - 4 1 2 5 
2007 6 1 - - 5 
2008 1              6              - - 5 
2009 3 4 - - 5 
Source: Appendix G-4 
Mid Cap Value funds exhibit some performance persistence for wining funds with no relative 
performance persistence. There is indication of some persistence in winning funds significant reversal of 
performance is observed only in 2008. Performance in LL column is very limited and no period with any 
significant performance persistence. 
4.3.11  Small Cap Value funds 
Periods           WW WL LW LL TOTAL 
2005 3 2 1 1 7 
2006 - 3 - 4 7 
2007 - 7 - - 7 
2008 7 - - - 7 
2009 3 2 1 1 7 
Source: Appendix G-5 
Results obtained from Appendix G-5 for Small Cap Value funds are characterised as no relative 
performance along with wining funds performance is considerably significant in 2008. Reversal of 
performance is also evident from wining funds as indicated by WL column.  On the other hand LL funds 
are consistent with aggregate result, Large Cap Growth and Large Cap Value funds. There is also 
evidence of low performance reversal in funds lag benchmark. 
4.3.12  Small Cap Growth funds 
Periods           WW WL LW LL TOTAL 
2005 3 - 2 - 5 
2006 - - 1 4 5 
2007 3 2 - - 5 
2008 5 - - - 5 
2009 - 5 - - 5 
Source: Appendix G-6 
The table above is snapshot of how funds performed under Small Cap Growth category. Results reported 
show some persistence in WW funds it is considerably higher than rest of columns. Performance reversal 
in wining funds is considerably higher only in 2009. Persistence in LL column is limited to 2006 and rest 
of years does not produce any significant persistence.   
4.3.13  Discussion 
Performance persistence results indicate that US equity funds do exhibit some performance persistence 
but inferences are not strong enough to support that there is performance persistence as there is evidence 
of funds with reversal of performance. Findings are partly consistent with findings reported by Brown & 
Goetzmann (1995) for US mutual fund. It might be advisable that performance persistence test should be 
carried out with longer time period. Fletcher (1997) found strong relative performance persistence while 
using similar methodology for period longer than 20 years.  
Conclusively speaking performance persistence in US equity mutual fund is dominated by reversal of 
performance in wining funds as indicated by aggregate performance presented in table I and table II. Most 
of fund persistence is evidence from funds lag median excess return across mutual funds in table 1 and in 
table II performance is evidence by wining funds. There is indication some persistence among losing 
funds as reported in table II. Overall performance persistence is not as robust as reported by Brown & 
Goetzmann (1995). Results are partly consistent to findings reported by Carlson (1970) and Fletcher 
(1997). Findings proved to be insufficient to support hypothesis of strong performance persistence. 
Relative performance is another issue found by Fletcher (1997) in its study not reported by this study. 
Log odd ratio does produce different results in table I and table II but in both tables it is insignificant for 
most of periods. 
4.4  Paired Sample T Test Results 
Paired sample t test used to estimate difference between return before expenses and management fee and 
return after expense and management fee. Results obtained from paired sample test primarily focused on 
difference of mean between two groups of return (before & after expenses). If mean difference is larger 
than t value will be significantly higher and corresponding P value will be lower than 0.05 (5%). Results 
are reported in table H-1 to H-6 for paired sample t test. T ratio is mean difference of two groups divided 
by standard error of difference. If t ratio is larger p value will be smaller than 0.05 and if t ratio is smaller 
than p value will be larger than 0.05. P value is used to ask if difference between two groups is likely to 
be due to random chance. It answer the question, if means for two samples are same what is chance that 
random sampling would result in means as apart as one observed in experiment. 
 Results for all 65 funds have been calculated by subtracting expense ratio obtained from Morningstar data 
base and then after deducting expense from return we performed paired sample t test. Table H-1 to H-6 
report mean, standard deviation t stat and p value, mean1 is average return before treatment (return before 
expenses) and means 2 is average return after treatment. Significance of findings will be based on p value 
and t stat. paired sample results for large growth funds category does not report large variation among two 
returns as indicated  by difference and t value which is not significant for any fund. There is no fund 
under category with p value of 0.05 or less. Findings indicate that there is no significant mean difference 
between return before expenses and management fee and after expenses, which can affect mutual fund 
performance significantly. 
 
Table H-2 report paired sample t test for large cap value funds category and it is also evident that none of 
fund exhibit significant results to reject null hypothesis. Findings for all other growth and value fund 
categories are same as no fund exhibited significant variation, so we can conclude that expense and 
management fee does not result in significant change of outcomes produced by risk adjusted measures in 
our study. There are 65 funds under study and all of them have been tested with paired sample t test, no 
fund has been found significant with p value.  
4.5  Spearman Correlation Coefficient Results 
Results obtained from spearman correlation of coefficient performed on Jensen alpha, Sharpe ratio and 
Treynor ranking is reported in appendix 1-3. Appendix1 report spearman correlation coefficient result for 
Sharpe and Treynor measure. Spearman correlation coefficient reported for Sharpe and Treynor in 
appendix 1 is 0.84 which is indication of high correlation as supported by t statistic. Coefficient is not 
only positive but statistically significant as indicated by t-statistics.  
As explained in methodology section that correlation coefficient ranges from -1 with negative correlation 
and +1 with strong positive correlation. Column denoted with (d) calculate difference between two 
rankings and then D Square will be calculated. Correlation suggests degree of association between risks 
adjusted measures to rank a fund.  
Appendix 2 report result for Sharpe and alpha, outcomes are similar as correlation coefficient not only 
high but also statistically significant. Result in appendix 3 is for teynor and alpha after calculating 
difference of ranking and taking square root of value correlation coefficient highly positive as close to ‘1’. 
Results suggest strong correlation for all risk adjusted measures used to rank mutual funds. It also implies 
that fund ranked higher (lower) at one risk adjusted measure tend to perform similar on other risk adjusted 
measure. All results obtained are statistically significant as indicated by t-statistics.  
Conclusion & Recommendations: 
This paper investigated risk adjusted performance of US equity mutual fund by using traditional 
performance evaluation measures like Jensen alpha, Sharpe ratio, Treynor ratio, appraisal ratio, fama’s 
decomposition and M2.  Market timing and selectivity of fund managers is investigated by employing a 
model proposed by Treynor & Mazuy (1966).  Performance persistence is also investigated by using 
methodology developed by Brown & Goetzmann (1995). The focus is also to ascertain performance 
comparison between growth and value funds. To compute performance of US equity funds S&P 500 
index used as market benchmark. Benchmark selection is based on careful consideration of previous 
studies carried out by researchers on US mutual fund. 
 
Findings reveal that aggregate risk adjusted performance of US equity mutual funds are quite robust on 
alpha and Sharpe measure. Prior research on risk adjusted performance of mutual fund by different 
researchers concluded that active fund manager do not outperform passive benchmark. This study 
provided contradictory results by capturing better risk adjusted performance of US equity mutual fund on 
alpha and Sharpe ratio but fama decomposition and M2 produce negative results for growth funds. M2
another risk adjusted measure included in study due to its significance for investor and managers; it has 
got higher explanatory power than Sharpe ratio by adding additional leverage factor.  
 
M2 is very important for investor and manager’s point of view as it help investor and managers to shuffle 
their portfolio’s risk level in order to maintain fair trade off between risk and return. Findings also 
indicate that funds with highest returns may lose their attraction to investors once degree of risk 
embedded in the fund has been factored into the analysis. Conversely some fund whose average 
unadjusted returns do not stand out may look attractive to investor once their low risk is factored into 
performance after careful analysis. Analysis highlighted that performance of growth funds is considerably 
lower on M2 measure and most of growth funds investment categories observed with negative M2 and 
leverage factor below ‘1’.  However average return for growth funds is higher than value funds but due to 
their standard deviation M2 is reported negative for most of growth funds.  This paper might help 
investors to carefully consider while choosing growth funds because ideally investor like to earn more 
return at given risk and  growth funds as reported carry high risk, it is also evident from leverage factor 
for most of growth funds. Additionally information provided by research is also essential for aggressive 
as well as risk averse investor while making decision of which fund to choose and which one to avoid. 
 
Net selectivity of Fama’s decomposition produce similar results as it is difference between the risk 
premium due to selectivity and diversification. Most interestingly net selectivity for most of growth funds 
is negative due to their higher diversification; however growth funds proportionally have more funds with 
positive alpha. Value funds on other hand considerably performed well on both M2 and net selectivity in 
comparison to growth funds due to diversification premium which is lower as compare to growth funds.  
  
Performance of market timing and selectivity is broken down into timing and selectivity, market timing 
ability for most of fund managers is found insignificant only 3 funds found significant at 5% confidence 
level. Selectivity or stock picking ability of managers is significant for 14 funds out of sample of 65, most 
interestingly funds with highest positive Jensen alpha showed significant selection or stock picking 
ability. Results for market timing and selectivity is consistent with previous studies on US mutual fund as 
reported by researchers that funds exhibit perverse market timing but some fund do contain superior stock 
picking skills.  
 
Performance persistence by using brown & Goetzamann (1995) model there is no evidence of strong 
performance persistence. Most of funds under study present reversal of performance, reversal of 
performance is observed significant in wining funds than with losing funds. Performance persistence is 
observed in funds lag median excess return across mutual funds which are also observed by Brown & 
Goetzmann (1995). Relative performance remained limited as there is no relative performance persistence 
observed in aggregate results. 
 
One of problem defined as if expenses and management fee has any effect on mutual fund performance is 
found insignificant. Mean difference is not significant for any fund category under growth or value funds. 
It indicates that expenses does not cause radical shift in performance of mutual fund under study. Mean 
difference computed for mutual fund return before and after deduction effect of expenses is not 
statistically significant for any fund.  Most important finding support market opinion of that wise investor 
should hold good mix of growth and value funds, on one side growth fund provides higher average return 
on the other hand contain higher standard deviation which is indicted by leverage factor for most of 
growth funds. Empirical evidence presented in this study can be used as input in decision making 
investors who are exploring possibility of investing into growth and value funds. 
  
It is explained earlier that motive behind research is not only to capture risk adjusted performance of US 
equity mutual fund along with timing & selectivity of funds and performance persistence but also provide 
valuable information to investors and managers, so it helps them to make wise investment decision. There 
are significantly important factor highlighted by this paper. 
 
 Mangers and investors while taking decision of holding stock must consider funds on their risk 
level as growth funds highly risky funds in our findings proven to be less attractive due to their 
high risk to market. Even though growth funds provide better return historically, this hypothesis 
is supported by our findings.  
 Value funds must be significant part of portfolio for mangers and investors as in our findings it 
suggest that value funds are better investment when considering their better performance on 
Fama’s decomposition and M2.   
 In our findings small cap funds proved to better performer as average return for both small cap 
value and small cap growth fund is considerably higher than large cap and med cap along with 
lower standard deviation. So small cap funds must be considerable part of portfolio when 
investment decision has been made by investor. 
   Investment in small cap funds is essential as small funds categories performed well on alpha 
intercept by obtaining more funds with positive selectivity. It is also evident form average Jensen 
alpha for small growth and value funds. So it is highly recommended that investor and mangers 
should consider diverse investment policy. 
 In perspective of new researches, more investment style categories be included so draw 
inferences if any other fund category provide understanding to investor to diversify their 
investment. 
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Appendices 
LARGE GRWOTH FUNDS  TABLE (A-1) 
Fund Name                        Rank α  Rank Sharpe  Rank Treynor  
Allianz OCC Growth D 11 0.009 6 1.5 11 0.08 
Amana Trust Growth 3 0.022 25 0.09 3 0.1 
American Century One Choice 6 0.011 3 1.59 6 0.08 
American Century Strat  7 0.01 7 1.45 7 0.08 
American Century Strat Allc 8 0.01 8 1.45 8 0.08 
American Funds AMCAP A 20 
-0.0002 14 1.34 20 0.07 
Aston/Montag & Caldwell Growth  14 0.007 11 1.36 13 0.08 
BB&T Special Opportunities Equity   16 0.005 17 1.27 16 0.07 
Calamos Growth & Income A 25 -0.095 24 0.14 25 0.03 
Calamos Growth & Income I 5 0.012 4 1.51 5 0.08 
CGM Mutual 18 0.003 20 0.91 18 0.07 
Evergreen Omega I 26 -0.117 26 0.09 26 0.03 
Fidelity Advisor New Insights I 9 0.01 10 1.39 9 0.08 
Fidelity Contra fund 10 0.009 12 1.36 4 0.09 
Fidelity Contra fund 1 4 0.016 9 1.44 10 0.08 
FMI Provident Trust Strategy II 2 0.03 1 2.03 2 0.12 
FMI Provident Trust Strategy I 1 0.03 2 2.02 1 0.12 
HSBC Investor Growth I  15 0.007 16 1.31 15 0.08 
Janus Adviser Forty A 23 -0.006 22 0.9 21 0.07 
Janus Adviser Forty S 21 -0.001 19 1.01 19 0.07 
Janus Aspen Forty Instl 19 0.0005 18 1.23 14 0.08 
Natixis CGM Advisor Targeted A 13 0.007 13 1.34 17 0.07 
Natixis CGM Advisor Targeted Y 17 0.005 15 1.33 23 0.06 
PRIMECAP Odyssey Growth 24 -0.006 21 0.9 24 0.06 
PRIMECAP Odyssey Stock 12 0.008 5 1.51 12 0.08 
Sextant Growth 22 -0.003 23 0.57 22 0.06 
LARGE CAP VALUE FUNDS  TABLE (A-2) 
            Fund Name                              Rank  α    Rank Sharpe Rank Treynor   
American Century Equity Income A 2 0.021 3 1.774 3 0.1 
American Century Equity Income Inv 3 0.021 4 1.742 4 0.1 
American Funds American Mutual A 5 0.011 5 1.616 5 0.08 
BB&T Equity Income Instl 4 0.0194 1 1.804 1 0.094 
Black Rock Equity Dividend A 6 0.01 6 1.542 6 0.08 
Eaton Vance Tax-Mgd Value A 9 0.005 7 1.495 9 0.07 
First American Equity Income Y 8 0.006 8 1.474 7 0.07 
Hartford Dividend & Growth A  10 0.005 9 1.452 11 0.07 
Janus Twenty 15 -0.0005 14 1.211 15 0.07 
MFS Value I  11 0.002 11 1.403 11 0.07 
Principal Equity Income A  14 0.0004 13 1.321 14 0.07 
Putnam Equity Income Y 13 0.002 11 1.364 9 0.07 
VALLEY FORGE FUND, INC 1 0.024 2 1.786 2 0.11 
Wasatch-1st Source Income Equity 7 0.006 9 1.418 8 0.07 
Yacktman Focused 12 0.002 15 1.176 13 0.07 
 
 
 
 
MID CAP GROWTH FUNDS  TABLE (A-3) 
     Fund name                    Rank α Rank Sharpe Rank  Treynor  
American Century Heritage Inst 6 -0.001 7 1.2 6 0.067 
American Century Heritage Inv 7 -0.001 6 1.2 7 0.066 
Hartford Midcap A 3 0.0025 1 1.37 3 0.07 
Hartford MidCap HLS IB 4 0.0023 3 1.37 4 0.07 
HSBC Investor Opportunity 2 0.0064 4 1.37 2 0.074 
Meridian Growth 1 0.0077 1 1.47 1 0.076 
Westcore Select  5 0.0022 5 1.33 5 0.07 
 
 
 
 
 
 
 
MID CAP VALUE FUNDS   TABLE (A-4) 
     Fund name                    Rank α Rank Sharpe Rank  Treynor  
American Century Mid Cap Value  3 0.007 3 1.43 3 0.075 
Janus Adviser Perkins Mid Cap 
Value  2 0.0104 2 1.55 2 0.079 
Janus Aspen Perkins Mid Cap Value   1 0.0104 1 1.56 1 0.079 
JPMorgan Mid Cap Value  4 0.0014 4 1.37 4 0.069 
Neuberger Berman Equity Income 
A 5 -0.049 5 0.24 5 0.039 
 
SMALL CAP VALUE FUNDS  TABLE (A-5) 
     Fund name                                      Rank α Rank Sharpe Rank  Treynor  
Allianz NFJ Small Cap Value A 6 0.003 4 1.39 6 0.071 
American Century Small Cap Value 
Inv 7 -0.006 1 1.41 2 0.078 
Franklin MicroCap Value A 2 0.009 7 0.06 7 0.063 
Heartland Value Plus 1 0.011 2 1.41 1 0.079 
Perkins Small Cap Value Instl 3 0.006 5 1.39 3 0.074 
Perkins Small Cap Value Inv 4 0.006 3 1.39 4 0.074 
Rydex/SGI Mid Cap Value A 5 0.005 6 0.07 5 0.073 
 
SMALL CAP GROWTH FUNDS  TABLE (A-6) 
     Fund name                    Rank α Rank Sharpe Rank  Treynor  
JPMorgan Small Cap Equity A 2 0.007 1 1.5 1 0.0787 
JPMorgan Small Cap Equity Sel 1 0.007 2 1.41 2 0.0745 
Schroder U.S. Opportunities Inv 3 0.002 3 1.35 3 0.0696 
Sentinel Small Company A 4 0.002 4 1.35 4 0.0693 
Wells Fargo Advantage Small   5 0.001 5 1.33 5 0.0687 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
LARGE CAP GROWTH FUNDS   TABLE (B-1) 
       Fund Name                 Rank N. Selectivity Selectivity  Diversification Rank   A/Ratio 
Amana Trust Growth 25 -1.128 0.0224 1.151 18 0.026 
Allianz OCC Growth D 6 0.0043 0.0085 0.0042 6 0.505 
American Century One 
Choice  3 0.0074 0.0109 0.0034 3 0.685 
American Century Strat 
Allc 7 0.0016 0.0102 0.0086 9 0.421 
American Century Strat  8 0.0015 0.0103 0.0088 8 0.422 
American Funds AMCAP 
A 13 -0.004 -0.0002 0.0036 20 -0.016 
Aston/Montag & Caldwell 
N 11 -0.003 0.0072 0.0098 12 0.28 
BB&T Special 
Opportunities  17 -0.008 0.0052 0.0129 16 0.172 
Calamos Growth & 
Income A 24 -0.604 -0.0951 0.5091 26 -0.204 
Calamos Growth & 
Income I 5 0.0044 0.0123 0.0079 4 0.527 
CGM Mutual 20 -0.037 0.0033 0.0407 17 0.056 
Evergreen Omega I 26 -1.135 -0.1169 1.0186 25 -0.138 
Fidelity Advisor New 
Insights I 10 -0.001 0.0099 0.0113 11 0.355 
Fidelity Contrafund 1 9 0.0012 0.0088 0.0077 7 0.446 
Fidelity Contrafund 2 12 -0.003 0.0158 0.0184 10 0.388 
FMI Provident Trust 
Strategy II 2 0.0212 0.03 0.0088 2 1.093 
FMI Provident Trust 
StrategyI 1 0.0214 0.03 0.0086 1 1.099 
HSBC Investor Growth I  16 -0.006 0.007 0.0127 14 0.236 
Janus Adviser Forty A 22 -0.041 -0.006 0.0355 23 -0.099 
Janus Adviser Forty S 19 -0.03 0.0005 0.0116 21 -0.029 
Janus Aspen Forty Instl 18 -0.011 -0.0014 0.0282 19 0.016 
Natixis CGM Advisor 
Target A 14 -0.004 0.0074 0.0114 13 0.264 
Natixis CGM Advisor 
Target Y 15 -0.005 0.0048 0.0095 15 0.187 
PRIMECAP Odyssey 
Growth 21 -0.041 -0.0059 0.0356 24 (0.099 
PRIMECAP Odyssey 
Stock 4 0.0044 0.0074 0.0032 5 0.518 
Sextant Growth 23 -0.106 -0.0033 0.102 22 -0.029 
 
 
 
  
 
 
LARGE CAP VALUE FUNDS              TABLE (B-2) 
       Fund Name                 Rank N. Selectivity Selectivity  Diversification Rank   A/Ratio 
American Century Equity 
Income A 3 0.0133 0.0209 0.008 3 0.829 
American Century Equity 
Income Inv 4 0.0124 0.0208 0.008 4 0.806 
American Funds American 
Mutual A 5 0.0083 0.0112 0.003 5 0.719 
BB&T Equity Income Instl 1 0.015 0.0194 0.004 1 0.996 
BlackRock Equity Dividend A 6 0.0058 0.0102 0.004 6 0.584 
Eaton Vance Tax-Mgd Value A 7 0.0037 0.0054 0.002 7 0.5 
First American Equity Income Y 8 0.0026 0.0064 0.004 8 0.394 
Hartford Dividend & Growth A  9 0.0017 0.0046 0.003 9 0.327 
Janus Twenty 14 -0.011 -5.00E-04 0.01 14 -0.02 
MFS Value I  11 -6.00E-04 0.0024 0.003 11 0.171 
Principal Equity Income A  12 -0.005 -4.00E-04 0.004 15 -0.02 
Putnam Equity Income Y 13 -0.007 0.0021 0.009 12 0.087 
VALLEY FORGE FUND, INC 2 0.0143 0.0244 0.01 2 0.877 
Wasatch-1st Source Income 
Equity 10 0.0002 0.0065 0.006 10 0.313 
Yacktman Focused 15 -0.014 0.0022 0.016 13 0.062 
MID CAP GROWTH FUNDS  TABLE (B-3) 
       Fund Name                 Rank N. Selectivity Selectivity  Diversification Rank   A/Ratio 
American Century Heritage Inst 7 -0.013 -0.001 0.012 6 -0.04 
American Century Heritage Inv 6 -0.013 -0.001 0.012 7 -0.04 
Hartford Midcap A 2 -0.003 0.003 0.005 3 0.131 
Hartford MidCap HLS IB 3 -0.003 0.002 0.005 4 0.122 
HSBC Investor Opportunity 4 -0.003 0.006 0.009 2 0.252 
Meridian Growth 1 0.0026 0.008 0.005 1 0.413 
Westcore Select  5 -0.005 0.002 0.007 5 0.098 
 
 
 
 MID CAP VALUE FUNDS   TABLE (B-4) 
 
 
 
 
 
 
 
 
       Fund Name                 Rank N. Selectivity Selectivity  Diversification Rank   A/Ratio 
American Century Mid Cap 
Value 3 0.0009 0.007 0.0062 3 0.34 
Janus Adviser Perkins Mid Cap 
Value 2 0.0063 0.01 0.004 2 0.63 
Janus Aspen Perkins Mid Cap 
Value 1 0.0065 0.01 0.0039 1 0.64 
JPMorgan Mid Cap Value Instl 4 -0.002 0.001 0.0037 4 0.08 
Neuberger Berman Equity 
Income A 5 -0.323 -0.049 0.2745 5 -0.18 
  
SMALL CAP GRWOTH FUNDS   TABLE (B-6) 
 
 
 
 
 
 
 
 
 
 
 
 
       Fund Name                 Rank N. Selectivity Selectivity  Diversification Rank   A/Ratio 
       
Allianz NFJ Small Cap Value A 3 -0.001 0.003 0.004 6 0.193 
American Century Small Cap  7 -0.011 -0.01 0.005 7 -0.265 
Franklin MicroCap Value A 1 -1.00E-04 0.009 0.009 2 0.364 
Heartland Value Plus 5 -0.001 0.006 0.008 3 0.275 
Perkins Small Cap Value Instl 2 -2.00E-04 0.011 0.011 1 0.388 
Perkins Small Cap Value Inv 4 -0.001 0.006 0.007 4 0.275 
Rydex/SGI Mid Cap Value A 6 -0.003 0.005 0.008 5 0.22 
       Fund Name                 Rank N. Selectivity Selectivity  Diversification Rank   A/Ratio 
JPMorgan Small Cap Equity A 2 -0.0005 0.007 0.007 2 0.306 
JPMorgan Small Cap Equity Sel 1 -7.00E-05 0.007 0.007 1 0.308 
Schroder U.S. Opportunities Inv 3 -0.0035 0.002 0.005 3 0.098 
Sentinel Small Company A 4 -0.0035 0.002 0.005 4 0.087 
Wells Fargo Advantage Small  5 -0.0045 0.001 0.006 5 0.051 
LARGE CAP GROWTH FUNDS   TABLE (C-1) 
Fund Name Rank M2 Leverage Factor 
Allianz OCC Growth D 6 0.0039 0.99 
Amana Trust Growth 24 -0.064 0.06 
American Century One Choice 3 0.0079 1.1 
American Century Strat  8 0.0012 1.04 
American Century Strat Allc 7 0.0013 1.05 
American Funds AMCAP A 14 -0.004 0.96 
Aston/Montag & Caldwell Growth  11 -0.003 0.95 
BB&T Special Opportunities Equity   26 -0.064 0.88 
Calamos Growth & Income A 23 -0.061 0.1 
Calamos Growth & Income I 4 0.0043 1.07 
CGM Mutual 19 -0.024 0.64 
Evergreen Omega I 25 -0.064 0.06 
Fidelity Advisor New Insights I 10 -0.002 0.92 
Fidelity Contrafund 9 0.0008 0.99 
Fidelity Contrafund  12 -0.003 0.95 
FMI Provident Trust Strategy II 1 0.029 1.4 
FMI Provident Trust Strategy I 2 0.0284 1.36 
HSBC Investor Growth I  16 -0.006 0.9 
Janus Adviser Forty A 21 -0.025 0.59 
Janus Adviser Forty S 18 -0.02 0.66 
Janus Aspen Forty Instl 17 -0.009 0.79 
Natixis CGM Advisor Targeted 
Equity A 13 -0.004 0.91 
Natixis CGM Advisor Targeted 
Equity Y 15 -0.005 0.91 
PRIMECAP Odyssey Growth 20 -0.025 0.59 
PRIMECAP Odyssey Stock 5 0.0041 1.01 
Sextant Growth 22 -0.041 0.38 
 
 
 
 
 
 
 
 
LARGE CAP VALUE FUNDS  TABLE (C-2 
Fund Name Rank M2 Leverage Factor 
American Century Equity Income A 3 0.016816 1.3 
American Century Equity Income Inv 4 0.015303 1.26 
American Funds American Mutual A 5 0.009266 1.16 
BB&T Equity Income Instl 1 0.018248 1.24 
BlackRock Equity Dividend A 6 0.005751 1.05 
Eaton Vance Tax-Mgd Value A 7 0.003469 1.03 
First American Equity Income Y 8 0.002455 1.07 
Hartford Dividend & Growth A  9 0.001417 1.04 
Janus Twenty 14 -0.01013 0.89 
MFS Value I  11 -0.00092 1 
Principal Equity Income A  12 -0.00483 0.97 
Putnam Equity Income Y 13 -0.00707 0.95 
VALLEY FORGE FUND, INC 2 0.017381 0.07 
Wasatch-1st Source Income Equity 10 -0.0002 1 
Yacktman Focused 15 -0.01179 0.81 
MID CAP GRWOTH FUNDS   TABLE (C-3) 
Fund Name Rank M2 Leverage Factor 
American Century Heritage 
Inst 7 -0.0105 0.76 
American Century Heritage 
Inv 6 -0.0105 0.76 
Hartford Midcap A 2 -0.0026 0.91 
Hartford MidCap HLS IB 3 -0.0027 0.9 
HSBC Investor Opportunity 4 -0.0027 0.89 
Meridian Growth 1 0.0022 0.99 
Westcore Select  5 -0.0043 0.86 
MID CAP VALUE FUNDS   TABLE (C-4) 
Fund Name Rank M2 Leverage Factor 
American Century Mid Cap Value  3 0.0005 0.97 
Janus Adviser Perkins Mid Cap 
Value  2 0.0061 1.02 
Janus Aspen Perkins Mid Cap 
Value  1 0.0064 1.03 
JPMorgan Mid Cap Value  4 -0.003 0.94 
Neuberger Berman Equity Income 
A 5 -0.057 0.17 
 
 
 SMALL CAP VAULUE FUNDS   TABLE (C-5) 
Fund Name Rank M2 Leverage Factor 
Allianz NFJ Small Cap Value A 4 -0.00131 0.94 
American Century Small Cap 
Value Inv 7 
-
0.00963 0.82 
Franklin MicroCap Value A 1 -0.00048 0.97 
Heartland Value Plus 2 -0.00056 0.9 
Perkins Small Cap Value Instl 5 -0.0015 0.93 
Perkins Small Cap Value Inv 3 -0.00131 0.93 
Rydex/SGI Mid Cap Value A 6 -0.00282 0.88 
 
SMALL CAP GROWTH FUNDS   TABLE (C-6) 
 
 
LARGE CAP GROWTH FUNDS  TABLE (D-1) 
Fund Name AVG RTN STD BETA 
Amana Trust Growth 0.0065 0.85 0.77 
American Century Strat Allc -0.0018 0.05 0.83 
American Funds AMCAP A -0.001 0.05 0.99 
Calamos Growth & Income A -0.0001 0.48 2.41 
Calamos Growth & Income I -0.0001 0.045 0.82 
CGM Mutual 0.00421 0.075 0.96 
Evergreen Omega I 0.0048 0.85 2.8 
Fidelity Contrafund  0.0009 0.05 0.79 
FMI Provident Trust Strategy 1 0.0031 0.035 0.61 
Janus Aspen Forty Instl 0.0062 0.06 1.1 
Janus Adviser Forty S 0.0047 0.072 1.09 
Natixis CGM Advisor Targeted 
Equity A 0.0021 0.052 0.93 
Fund Name Rank M2 Leverage Factor 
JPMorgan Small Cap Equity A 2 -0.0008 0.92 
JPMorgan Small Cap Equity Sel 1 -0.0004 0.92 
Schroder U.S. Opportunities Inv 3 -0.0034 0.89 
Sentinel Small Company A 4 -0.0035 0.9 
Wells Fargo Advantage Small Cap Opp 
Adm 5 -0.0043 0.88 
Natixis CGM Advisor Targeted 
Equity Y 0.0014 0.052 0.96 
Sextant Growth 0.0029 0.125 1.09 
Allianz OCC Growth D 0.0044 0.048 0.94 
American Century One Choice 0.0008 0.043 0.86 
American Century Strat  -0.0015 0.046 0.83 
BB&T Special Opportunities  0.00162 0.055 0.95 
Fidelity Advisor New Insights I 0.0044 0.052 0.92 
Fidelity Contra fund 0.001 0.048 0.89 
FMI Provident Trust Strategy II 0.0028 0.035 0.6 
HSBC Investor Growth I  0.0013 0.053 0.92 
Janus Adviser Forty A 0.0048 0.081 1.16 
PRIMECAP Odyssey Growth 0.0048 0.081 1.16 
PRIMECAP Odyssey Stock 0.0035 0.047 0.94 
Aston/Montag & Caldwell Growth N 0.00034 0.05 0.9 
 
 
LARGE CAP VALUE FUNDS  TABLE (D-2) 
Fund Name AVG RTN STD BETA 
BB&T Equity Income Instl 0.0017 0.039 0.74 
American Century Equity 
Income A -0.0025 0.037 0.66 
American Century Equity 
Income Inv -0.002 0.038 0.67 
American Funds American 
Mutual A -0.0016 0.041 0.82 
Black Rock Equity Dividend A 0.0019 0.045 0.88 
Eaton Vance Tax-Mgd Value A 0.0015 0.047 0.95 
First American Equity Income Y -0.0019 0.045 0.88 
Hartford Dividend & Growth A  -0.0009 0.046 0.92 
Janus Twenty -0.0029 0.054 0.97 
MFS Value I  -0.0012 0.048 0.95 
Principal Equity Income A  -0.003 0.049 0.97 
Putnam Equity Income Y -0.0037 0.05 0.92 
VALLEY FORGE FUND, INC 0.00062 0.038 0.65 
Wasatch-1st Source Income 
Equity 
-
0.00025 0.048 0.91 
Yacktman Focused 0.00104 0.059 0.99 
  
MID CAP GROWTH FUNDS  TABLE (D-3) 
Fund Name AVG RTN STD BETA 
American Century Heritage Inst 0.00746 0.063 1.14 
American Century Heritage Inv 0.00742 0.063 1.14 
Hartford Midcap A 0.00409 0.053 1.03 
Hartford MidCap HLS IB 0.00416 0.053 1.03 
HSBC Investor Opportunity 0.00528 0.054 0.99 
Meridian Growth 0.00316 0.049 0.94 
Westcore Select  0.00606 0.056 1.06 
MID CAP VALUE FUNDS  TABLE (D-4) 
Fund Name AVG RTN STD BETA 
American Century Mid Cap Value  0.0026 0.049 0.94 
Janus Adviser Perkins Mid Cap Value  0.0046 0.047 0.92 
Janus Aspen Perkins Mid Cap Value   0.0042 0.046 0.91 
JPMorgan Mid Cap Value Instl  0.0019 0.051 1.01 
Neuberger Berman Equity Income A -0.003 0.27 1.67 
 
SMALL CAP GROWTH FUNDS TABLE (D-5) 
Fund Name AVG RTN STD BETA 
Allianz NFJ Small Cap Value A 0.00302 0.051 1 
Franklin MicroCap Value A 0.00144 0.049 0.89 
American Century Small Cap Value Inv 0.00329 0.058 1.14 
Heartland Value Plus 0.00374 0.052 0.97 
Perkins Small Cap Value Instl 0.0037 0.051 0.9 
Perkins Small Cap Value Inv 0.00412 0.052 0.98 
Rydex/SGI Mid Cap Value A 0.00577 0.054 1.01 
 
SMALL CAP GROWTH FUNDS  TABLE (D-6) 
Fund Name AVG RTN STD BETA 
JPMorgan Small Cap Equity A 0.00519 0.052 0.99 
JPMorgan Small Cap Equity Sel 0.00518 0.052 0.98 
Schroder U.S. Opportunities Inv 0.00475 0.054 1.05 
Sentinel Small Company A 0.00385 0.053 1.04 
Wells Fargo Advantage Small Cap Opp 0.00482 0.055 1.06 
  
  
LARGE CAP GROWTH FUNDS    TABLE (E-1) 
Fund Name                        Timing       T-Stat     P-value   Alpha   T-Stat     P-value   R2 
Amana Trust Growth 0.0021 0.99 0.99 -0.0024 -0.699 0.953 0.9989 
American Century Strat Allc 0.0022 0.42 0.33 -0.0018 -0.843 0.488 0.9996 
American Funds AMCAP A 0.0023 1.71 0.09 0.0586 0.946 0.403 0.6877 
Calamos Growth & Income A -0.09 (2.28)* 0.03 -0.0016 -0.505 0.348 0.999 
Calamos Growth & Income I 0.0036 1.77 0.08 0.0003 0.038 0.616 0.9934 
CGM Mutual -0.021 -0.27 0.68 0.0219 0.183 0.97 0.384 
Evergreen Omega I 0.0015 0.47 0.79 0.0006 0.126 0.855 0.9976 
Fidelity Contrafund  0.0044 1.83 0.64 0.0013 0.35 0.901 0.9986 
FMI Provident Trust Strategy 1 -0.001 -0.48 0.07 0.0084 2.097* 0.04 0.9984 
Janus Aspen Forty Instl -0.002 -0.57 0.63 0.0079 1.189 0.239 0.9955 
Janus Adviser Forty S -2.00E-04 -0.06 0.57 0.0027 0.686 0.496 0.9985 
Natixis CGM Advisor Targeted Equit 0.0004 0.18 0.95 0.0016 0.45 0.655 0.9987 
Natixis CGM Advisor Targeted  0.0032 0.31 0.86 0.0014 0.084 0.933 0.9761 
Sextant Growth 0.0017 1.25 0.75 0.0044 2.069* 0.043 0.9995 
Allianz OCC Growth D 0.0004 0.3 0.21 0.0012 0.557 0.58 0.9995 
American Century One   0.0021 0.96 0.76 -0.002 -0.596 0.554 0.9989 
American Century Strat Allc 0.0007 0.27 0.34 0.0025 0.602 0.55 0.9984 
BB&T Special Opportunities Equity   0.0007 0.28 0.79 0.0048 1.243 0.219 0.9985 
Fidelity Advisor New Insights I 0.0014 0.7 0.78 0.001 0.316 0.753 0.999 
Fidelity Contrafund 0.0045 1.88 0.49 0.001 0.268 0.79 0.9987 
FMI Provident Trust Strategy II 0.0029 1.11 0.07 0.0006 0.148 0.883 0.9984 
HSBC Investor Growth I  -0.003 -0.5 0.27 0.008 1.001 0.321 0.9936 
Janus Adviser Forty A -0.003 -0.51 0.62 0.008 1.004 0.32 0.9936 
PRIMECAP Odyssey Growth -5.00E-04 -0.38 0.62 0.0046 2.4* 0.02 0.9996 
PRIMECAP Odyssey Stock 0.0025 1.1 0.71 -0.0005 -0.138 0.891 0.9987 
Aston/Montag & Caldwell Growth  0.0012 0.02 0.28 0.0071 0.059 0.953 0.4134 
 
 
 
 
 
 
 
 LARGE CAP VALUE FUNDS    TABLE (E-2) 
Fund Name                        Timing       T-Stat     P-value   Alpha   T-Stat     P-value   R2 
BB&T Equity Income Instl 0.0071 0.06 0.01 0.067 0.663 0.51 0.7119 
American Century Equity A 0.0044 2.01* 0.05 -0.005 -1.41 0.16 0.9989 
American Century Equity  0.0042 1.88 0.07 -0.004 -1.19 0.24 0.9988 
American Funds American  0.0029 2.1* 0.04 -0.003 -1.33 0.19 0.9996 
BlackRock Equity Dividend A 0.0003 0.19 0.85 0.002 0.855 0.4 0.9994 
Eaton Vance Tax-Mgd Value  -0.002 -1.74 0.09 0.003 1.775 0.08 0.9998 
First American Equity Income  0.0027 1.91 0.06 -0.003 -1.47 0.15 0.9995 
Hartford Dividend & Growth  0.0015 1.19 0.24 -0.002 -0.85 0.4 0.9996 
Janus Twenty 0.0007 0.29 0.77 -0.003 (0.8 0.43 0.9986 
MFS Value I  0.0004 0.34 0.73 -0.001 -0.61 0.54 0.9996 
Principal Equity Income A  0.0005 0.34 0.73 -0.003 -1.31 0.19 0.9995 
Putnam Equity Income Y 0.0009 0.8 0.43 -0.004 -1.24 0.22 0.9994 
VALLEY FORGE FUND, INC 0.0043 1.82 0.07 -0.002 -0.55 0.59 0.9987 
Wasatch-1st Source Income  0.002 1.07 0.29 (9E-04 -0.3 0.76 0.9992 
Yacktman Focused 0.0017 0.55 0.59 -1.00E-04 -0.02 0.98 0.9978 
MID CAP GROWTH FUNDS    TABLE (E-3) 
Fund Name                        Timing       T-Stat     P-value   Alpha   T-Stat     P-value   R2 
American Century Heritage  -0.003 -1.12 0.27 0.011 2.53* 0.01 0.9983 
American Century Heritage -0.003 -1.12 0.27 0.011 2.53* 0.01 0.9983 
Hartford Midcap A -2.00E-04 -0.14 0.89 0.005 2.26* 0.03 0.9994 
Hartford MidCap HLS IB -3.00E-04 -0.2 0.84 0.005 2.31* 0.02 0.9994 
HSBC Investor Opportunity -6.00E-05 -0.03 0.98 0.007 2.13* 0.04 0.999 
Meridian Growth 0.0013 0.8 0.42 0.003 1.22 0.23 0.9994 
Westcore Select  -4.00E-04 -0.21 0.84 0.007 2.12* 0.04 0.999 
 
MID CAP VALUE FUNDS       TABLE (E-4) 
Fund Name                        Timing       T-Stat     P-value   Alpha   T-Stat     P-value   R2 
American Century Mid Cap  0.002 1.282 0.2 0.002 0.57 0.57 0.99 
Janus Aspen Perkins Mid   0.001 0.8 0.43 0.004 1.75 0.08 0.99 
Neuberger Berman Equity  -0.009 -0.397 0.69 0.001 0.04 0.97 0.88 
JPMorgan Mid Cap Value  0.0007 0.452 0.65 0.002 0.9 0.37 0.99 
Janus Adviser Perkins Mid   0.001 0.658 0.51 0.005 1.97 0.05 0.99 
 
 
 
SMALL CAP VALUE FUNDS    TABLE (E-5) 
Fund Name                        Timing       T-Stat     P-value   Alpha   T-Stat     P-value   R2 
Allianz NFJ Small Cap Val 0.0008 0.36 0.72 0.004 1.184 0.24 0.9987 
Franklin MicroCap Value A (6E-04 -0.4 0.68 0.004 1.586 0.12 0.9994 
American Century Small C -0.002 -1.1 0.27 0.004 1.113 0.27 0.9989 
Heartland Value Plus -0.001 -0.6 0.57 0.005 1.501 0.14 0.9991 
Perkins Small Cap Value In 0.0015 0.73 0.47 0.003 0.987 0.33 0.999 
Perkins Small Cap Value I 0.0013 0.66 0.51 0.004 1.175 0.24 0.999 
Rydex/SGI Mid Cap Value  0.0008 0.37 0.71 0.006 2.0* 0.05 0.999 
 
SMALL CAP GROWTH FUNDS  TABLE (E-6) 
Fund Name                        Timing       T-Stat     P-value   Alpha   T-Stat     P-value   R2 
JPMorgan Small Cap Equity A (6E-04 -0.6 0.55 0.006 2.224* 0.03 0.9996 
JPMorgan Small Cap Equity Sel 0.0002 0.12 0.9 0.006 2.014* 0.05 0.9991 
Schroder U.S. Opportunities Inv -9.00E-04 -0.56 0.58 0.006 2.406* 0.02 0.9993 
Sentinel Small Company A -0.002 -1.28 0.21 0.006 2.372* 0.02 0.9994 
Wells Fargo Advantage Small Cap  -0.001 -0.71 0.48 0.007 2.463* 0.02 0.9993 
 
LARGE-CAP GROWTH FUNDS  TABLE (F-1) 
FUND NAME                    2005       2006       2007      2008      2009      
Amana Trust Growth LW LW WL WL LL 
American Century Strat Allc LL LL WL WL LL 
American Funds AMCAP A WW LW WL LL LL 
Calamos Growth & Income A LL WW WL WW LW 
Calamos Growth & Income I LL WL WL LL LW 
CGM Mutual LL WL WL WL LW 
Evergreen Omega I LW LW LW LL LW 
Fidelity Contrafund  LW LL LL WL LL 
FMI Provident Trust Strategy WL LL WL WL LW 
Janus Aspen Forty Instl LL LW LW LW LL 
Janus Adviser Forty S WL LL LW WL LL 
Natixis CGM Advisor 
Targeted  LL WW WW WL LW 
Natixis CGM Advisor 
Targeted  LL WW WW WL WW 
Sextant Growth LW LW WL WL LW 
Allianz OCC Growth D WW LW WL WL LW 
American Century One Choice  LL LL WL WL LL 
American Century Strat Allc LL LL WL WL LL 
BB&T Special Opportunities  LL LL WL WL LW 
Fidelity Advisor New Insights LL LL LL WL LL 
I 
Fidelity Contrafund LL LL LL WL LL 
FMI Provident Trust Strategy WL LL WL WL LW 
HSBC Investor Growth I  LW LL LL WL LW 
Janus Adviser Forty A WW LW LW WL LL 
PRIMECAP Odyssey Growth WW LW LW WL LL 
PRIMECAP Odyssey Stock LW LW WL WL LW 
Aston/Montag & Caldwell WW LW WL WL LW 
 
LARGE-CAP VALUE FUNDS  TABLE (F-2) 
 
 
 
 
 
 
 
 
MID-CAP GROWTH FUNDS  TABLE (F-3) 
FUND NAME                                      2005 2006       2007      2008      2009      
American Century Heritage Inst LL WW LL WL LL 
American Century Heritage Inv LL WW LL WL LL 
Hartford Midcap A LL WL WL WL LL 
Hartford MidCap HLS IB LL LW WL WL LL 
HSBC Investor Opportunity LW LW WL WL LL 
Meridian Growth LW LL WL WL LW 
Westcore Select  LW LW LL WL LL 
FUND NAME                    2005       2006       2007      2008      2009      
BB&T Equity Income Instl WL LL WL WL LW 
American Century Equity  WL LL WL LL LW 
American Century Equity  WL LL WL LL LW 
American Funds American WL LW WL ww LW 
BlackRock Equity Dividend A LL WW WL LL LW 
Eaton Vance Tax-Mgd Value A LL LW LL WL LL 
First American Equity Income Y WW LL LL LL LW 
Hartford Dividend & Growth A  WW LL WL LL LL 
Janus Twenty LL LL WL WL LL 
MFS Value I  WL LL LL WL LL 
Principal Equity Income A  WL LL WL LL LW 
Putnam Equity Income Y WL LL WL WL LL 
VALLEY FORGE FUND, INC WW LW WL WL LW 
Wasatch-1st Source Income  LL LL WL LL LW 
Yacktman Focused WL WW WL LL WL 
  
MID CAP VALUE FUNDS  TABLE (F-4) 
FUND NAME                                      2005       2006       2007      2008      2009      
American Century Mid Cap Value  LL WW WL WW WW 
Janus Adviser Perkins Mid Cap  LW LL WL WW WW 
Janus Aspen Perkins Mid Cap Value   LW WL LW LW WL 
JPMorgan Mid Cap Value  WL WL WL WW LW 
Neuberger Berman Equity Income A LW WL WL WW WL 
 
SMALL CAP VALUE FUNDS  TABLE (F-5) 
FUND NAME                                      2005       2006       2007      2008      2009      
Allianz NFJ Small Cap Value A LL LW WL WL LW 
Franklin MicroCap Value A LL LL WL WL LL 
American Century Small Cap  LW WW WL LL LL 
Heartland Value Plus WL LW WL LL LW 
Perkins Small Cap Value Instl WL LW WL LL LL 
Perkins Small Cap Value Inv LL WW WL LL LL 
Rydex/SGI Mid Cap Value A LL WL WL WL LL 
 
SMALL CAP GROWTH FUNDS  TABLE (F-6) 
 
LARGE CAP GROWTH FUNDS TABLE (G-1) 
FUND NAME                                      2005  2006       2007      2008      2009      
JPMorgan Small Cap Equity A LL LW WL WL LL 
JPMorgan Small Cap Equity Sel LW WW WL WL LL 
Schroder U.S. Opportunities Inv LL WW WL LL LW 
Sentinel Small Company A WW LW LL LL LW 
Wells Fargo Advantage Small  LL WW WL LL LW 
FUND NAME                                      2005       2006       2007      2008      2009      
Amana Trust Growth LW LL WW WW LL 
American Century Strat Allc LW LL WW WL WL 
American Funds AMCAP A LW LL WW LW WW 
Calamos Growth & Income A WW WL WL WL LL 
Calamos Growth & Income I WW LL LW WW LL 
CGM Mutual LL WL WL WW LL 
Evergreen Omega I LW LW WW WW WW 
Fidelity Contrafund  WW WL WW LL WW 
 LARGE CAP VALUE FUNDS  TABLE (G-2) 
 
 
 
 
FMI Provident Trust Strategy WL WL WL WW LL 
Janus Aspen Forty Instl WW LL WW WL WL 
Janus Adviser Forty S WW LL WW WL WL 
Natixis CGM Advisor Targeted  WW WL WW WL WW 
Natixis CGM Advisor Targeted Equity LW WL WW WL WW 
Sextant Growth LW LL LW WW LL 
Allianz OCC Growth D WW LW WW WL WW 
American Century One Choice WW WL WW WL LL 
American Century Strat Allc:  WL LL WW WL WL 
BB&T Special Opportunities Equity WL WW WW WL WW 
Fidelity Advisor New Insights I WW WL WW WL WW 
Fidelity Contrafund WW WL WW WL WW 
FMI Provident Trust Strategy WL WL WL WW LL 
HSBC Investor Growth I  LW LL WW WL WW 
Janus Adviser Forty A WW LL WW WL WL 
PRIMECAP Odyssey Growth WW LL WW WL WL 
PRIMECAP Odyssey Stock WW WL WL WW WW 
Aston/Montag & Caldwell Growth N LL LL WW WW WL 
FUND NAME                                      2005      2006       2007      2008      2009      
BB&T Equity Income Instl WL WL WW WW WL 
American Century Equity Income A WL WL LL WW LL 
American Century Equity Income Inv WL WL LL WW LL 
American Funds American Mutual A WL WL WL WW LL 
BlackRock Equity Dividend A LW WL WW WW LL 
Eaton Vance Tax-Mgd Value A WW WW WW WL LL 
First American Equity Income Y LL WW LW LW LL 
Hartford Dividend & Growth A  LW WL WL WW LL 
Janus Twenty WW WW WL WW WL 
MFS Value I  WL WL WW WW LL 
Principal Equity Income A  WL WL WL LW LL 
Putnam Equity Income Y LL WL LL WW WL 
VALLEY FORGE FUND, INC WL LL WL WW WL 
Wasatch-1st Source Income Equity WW WL WW WL LL 
Yacktman Focused LL LW LL LW WW 
MID CAP GRWOTH FUNDS  TABLE (G-3) 
 
FUND NAME                                      2005 2006       2007      2008      2009      
American Century Heritage Inst WW WL WW WL WW 
American Century Heritage Inv WW WL WW WL WW 
Hartford Midcap A WW WL WW WL WL 
Hartford MidCap HLS IB WW WL WW WL WL 
HSBC Investor Opportunity LW LL WW WL WL 
Meridian Growth LW WW WL WW WL 
Westcore Select  LW LL WW WL WW 
MID CAP VALUE FUNDS   TABLE (G-4) 
 
SMALL CAP VALUE FUNDS   TALBLE (G-5) 
 
SMALL CAP GROWTH FUNDS TABLE (G-6) 
 
FUND NAME                                      2005   2006       2007      2008      2009      
American Century Mid Cap Value  WW LW WL LL LL 
Janus Adviser Perkins Mid Cap 
Value  LL LW WL WL LL 
Janus Aspen Perkins Mid Cap Value   LW LW WL WL LL 
JPMorgan Mid Cap Value  WW LW WL WL LL 
Neuberger Berman Equity Income A LW WL LW WW WW 
FUND NAME                                      2005 2006       2007      2008      2009      
Allianz NFJ Small Cap Value A WL WL WL WW LL 
Franklin MicroCap Value A LW WL WL WW WL 
American Century Small Cap Value  WL LL WL WW WW 
Heartland Value Plus LL LL WL WW WL 
Perkins Small Cap Value Instl WW LL WL WW WW 
Perkins Small Cap Value Inv WW LL WL WW WW 
Rydex/SGI Mid Cap Value A WW WL WL WW LW 
FUND NAME                                      2005 2006       2007      2008      2009      
JPMorgan Small Cap Equity A WW LL WL WW WL 
JPMorgan Small Cap Equity Sel WW LL WL WW WL 
Schroder U.S. Opportunities Inv LW LW WW WW WL 
Sentinel Small Company A WW LL WW WW WL 
Wells Fargo Advantage Small Cap LW LL WW WW WL 
LARGE CAP GROWTH FUNDS  TABLE (H-1) 
 
LARGE CAP VALUE FUNDS  TABLE (H-2) 
FUND NAME                          MEAN-1    MEAN-2    DIFFERENCE STD-1     STD-2     T-STAT     P-VALUE     
BB&T Equity Income Instl 0.0017 0.0017 0.000015 0.0015 0.0015 0.34 0.74 
American Century Equity Income A -0.0025 -0.0025 -3.1E-05 0.0014 0.0013 -0.533 0.6 
American Century Equity Income Inv -0.002 (0.002 -1.9E-05 0.0014 0.0014 -0.406 0.69 
American Funds American Mutual A -0.0016 -0.0015 -9E-06 0.0017 0.0017 -0.293 0.77 
BlackRock Equity Dividend A 0.00195 0.0019 0.00002 0.0021 0.002 0.333 0.74 
Eaton Vance Tax-Mgd Value A 0.00148 0.0015 0.000017 0.0022 0.0021 0.247 0.8 
First American Equity Income Y -0.0019 -0.0019 -1.8E-05 0.002 0.002 -0.335 0.74 
Hartford Dividend & Growth A  -0.0009 -0.0009 -0.00002 0.0021 0.002 -0.159 0.87 
Janus Twenty -0.003 -0.0029 -2.2E-05 0.0029 0.0028 -0.425 0.67 
FUND NAME                     MEAN-1     MEAN-2    DIFFERENCE STD-1     STD-2     T-STAT    P-VALUE     
Amana Trust Growth 0.0065 0.0065 0.000089 0.7227 0.7032 0.05966 0.95 
American Century Strat  -0.002 -0.0018 -2.1E-05 0.0021 0.002 -0.3004 0.77 
American Funds AMCAP A (0.001 -0.0011 -8E-06 0.0025 0.0025 -0.1685 0.87 
Calamos Growth & Income  1E-04) -0.0001 -1E-06 0.2257 0.2209 -0.0017 0.99 
Calamos Growth & Income I -1.00E-04 -0.0001 -1E-06 0.002 0.002 -0.0255 0.98 
CGM Mutual 0.0004 0.0004 0.000004 0.0056 0.0055 0.0436 0.96 
Evergreen Omega I 0.0048 0.0047 0.000053 0.7294 0.7133 0.04338 0.96 
Fidelity Contrafund  0.0009 0.0009 0.000008 0.0026 0.0025 0.13395 0.9 
FMI Provident Trust Strategy 1 0.0031 0.003 0.000031 0.0012 0.0012 0.67473 0.5 
Janus Aspen Forty Instl 0.0062 0.0062 0.000042 0.0036 0.0036 0.79844 0.43 
Janus Adviser Forty S 0.0047 0.0046 0.000054 0.0052 0.0051 0.5012 0.62 
Natixis CGM Advisor Targeted  0.0021 0.0021 0.000023 0.0027 0.0027 0.31358 0.75 
Natixis CGM Advisor Targeted  0.0014 0.0014 0.000012 0.0027 0.0027 0.20478 0.84 
Sextant Growth 0.0029 0.0028 0.000036 0.0156 0.0152 0.17867 0.86 
Allianz OCC Growth D 0.0044 0.0044 0.000051 0.0023 0.0023 0.71025 0.48 
American Century One 0.0008 0.0008 0.000007 0.0019 0.0018 0.13816 0.89 
American Century Strat  -0.001 -0.0015 -1.5E-05 0.0021 0.0021 -0.2492 0.8 
BB&T Special Opportunities   0.0016 0.0016 0.000016 0.003 0.0029 0.22957 0.82 
Fidelity Advisor New Insights I 0.0044 0.0044 0.000038 0.0027 0.0027 0.65958 0.51 
Fidelity Contrafund 0.001 0.001 0.00001 0.0023 0.0023 0.16555 0.87 
FMI Provident Trust Strategy II 0.0028 0.0028 0.000028 0.0012 0.0012 0.62367 0.53 
HSBC Investor Growth I  0.0013 0.0013 0.000012 0.0028 0.0028 0.18602 0.85 
Janus Adviser Forty A 0.0048 0.0047 0.000044 0.0065 0.0064 0.45637 0.65 
PRIMECAP Odyssey Growth 0.0048 0.0047 0.000035 0.0065 0.0064 0.45837 0.65 
PRIMECAP Odyssey Stock 0.0035 0.0034 0.000028 0.0022 0.0022 0.56671 0.57 
Aston/Montag & Caldwell  0.0003 0.0003 0.000004 0.0025 0.0025 0.0521 0.96 
MFS Value I  -0.0012 -0.0012 -9E-06 0.0023 0.0022 -0.199 0.84 
Principal Equity Income A  -0.003 -0.003 -0.00003 0.0024 0.0024 -0.475 0.64 
Putnam Equity Income Y -0.0037 -0.0037 -2.9E-05 0.0025 0.0025 -0.573 0.57 
VALLEY FORGE FUND, INC 0.00062 0.0006 0.000008 0.0015 0.0014 0.124 0.9 
Wasatch-1st Source Income Equity -0.0002 -0.0002 -4E-06 0.0023 0.0022 -0.04 0.97 
Yacktman Focused 0.00104 0.001 0.000013 0.0035 0.0034 0.138 0.89 
 
MID-CAP GRWOTH FUNDS  TABLE (H-3) 
FUND NAME                  MEAN-1    MEAN-2    DIFFERENCE STD-1     STD-2     T-STAT    P-VALUE     
American Century Heritage   0.0075 0.0074 0.00006 0.004 0.004 0.92 0.92 
American Century Heritage  0.0074 0.0073 0.00007 0.007 0.007 0.91 0.36 
Hartford Midcap A 0.0041 0.004 0.00005 0.003 0.003 0.6 0.55 
Hartford MidCap HLS IB 0.0042 0.0041 0.00004 0.003 0.003 0.61 0.55 
HSBC Investor Opportunity 0.0053 0.0052 0.00005 0.003 0.003 0.76 0.45 
Meridian Growth 0.0032 0.0031 0.00003 0.002 0.002 0.5 0.62 
Westcore Select  0.0061 0.006 0.00007 0.003 0.003 0.84 0.4 
MID CAP VALUE FUNDS  TABLE (H-4) 
FUND NAME                MEAN-1     
MEAN-
2     DIFFERENCE STD-1     STD-2     
T-
STAT     
P-
VALUE   
American Century Mid Cap  0.003 0.0026 2.00E-05 0.00243 0.0024 0.41 0.69 
Janus Aspen Perkins Mid Cap  0.004 0.0041 4.00E-05 0.00216 0.0021 0.69 0.49 
Neuberger Berman Equity I -0.003 -0.003 -5.00E-05 0.07512 0.073 0.09) 0.92 
JPMorgan Mid Cap Value  0.002 0.0018 0.0001 0.00261 0.0022 0.29 0.77 
Janus Adviser Perkins Mid  0.005 0.0045 6.00E-05 0.0022 0.0021 0.76 0.45 
 
 
SMALL CAP GRWOTH FUNDS          TABLE (H-5) 
FUND NAME                 MEAN-1     
MEAN-
2     
DIFFERENC
E STD-1     STD-2     
T-
STAT      
P-
VALU
E      
JPMorgan Small Cap Equity A 0.0052 0.0051 0.000072 0.0027 0.0026 0.77 0.44 
JPMorgan Small Cap Equity Sel 0.0052 0.0051 0.000052 0.0027 0.0026 0.77 0.44 
Schroder U.S. Opportunities Inv 0.0047 0.0041 0.000603 0.0029 0.0022 0.68 0.5 
Sentinel Small Company A 0.0039 0.0038 0.000047 0.0028 0.0028 0.56 0.58 
Wells Fargo Advantage Small  0.0048 0.0048 0.000059 0.003 0.0029 0.68 0.5 
 
  
SMALL CAP VALUE FUNDS     TABLE (H-6) 
FUND NAME                  MEAN-1     
MEAN-
2     DIFFERENCE STD-1    STD-2    
T-
STAT     
P-
VALUE    
Allianz NFJ Small Cap Value A 0.003 0.003 0.000037 0.0026 0.0025 0.46 0.65 
Franklin MicroCap Value A 0.0014 0.0014 0.000021 0.0024 0.0024 0.23 0.82 
American Century Small Cap  0.0033 0.0033 0.000039 0.0034 0.0033 0.44 0.66 
Heartland Value Plus 0.0037 0.0037 0.000047 0.0026 0.0025 0.57 0.57 
Perkins Small Cap Value Instl 0.0037 0.0037 0.00003 0.0027 0.0026 0.56 0.58 
Perkins Small Cap Value Inv 0.0041 0.0041 0.000042 0.0027 0.0026 0.62 0.54 
Rydex/SGI Mid Cap Value A 0.0058 0.0057 0.000079 0.0029 0.0029 0.82 0.41 
 
 
APPENDIX 1 
  
FUND NAME Sharpe Treynor Diff(D) D2 
1 Allianz NFJ Small Cap Value A 26 38 -12 144 
2 Allianz OCC Growth D 11 19 -8 64 
3 AMANA TRUST GROWTH 58 6 52 2704 
4 American Century Equity Income A 4 4 0 0 
5 American Century Equity Income Inv 5 5 0 0 
6 American Century Heritage Inst 50 51 -1 1 
7 American Century Heritage Inv 49 52 -3 9 
8 American Century Mid Cap Value  3 3 0 0 
9 American Century One Choice 7 10 -3 9 
10 American Century Small Cap Value Inv 22 17 5 25 
11 American Century Strat  18 11 7 49 
12 American Century Strat Allc 17 12 5 25 
13 American Funds AMCAP A 39 48 -9 81 
14 American Funds American Mutual A 6 9 -3 9 
15 Aston/Montag & Caldwell Growth  34 22 12 144 
16 BB&T Equity Income Instl 60 60 0 0 
17 BB&T Special Opportunities Equity   45 33 12 144 
18 BlackRock Equity Dividend A 8 14 -6 36 
19 Calamos Growth & Income A 57 58 -1 1 
20 Calamos Growth & Income I 9 8 1 1 
21 CGM Mutual 53 37 16 256 
22 Eaton Vance Tax-Mgd Value A 13 32 -19 361 
23 Evergreen Omega I 59 59 0 0 
24 Fidelity Advisor New Insights I 28 16 12 144 
25 Fidelity Contrafund  19 18 1 1 
26 Fidelity Contrafund 1 35 7 28 784 
27 First American Equity Income Y 14 25 -11 121 
28 FMI Provident Trust Strategy 1 1 2 -1 1 
29 FMI Provident Trust Strategy 2 2 1 1 1 
30 Franklin MicroCap Value A 47 57 -10 100 
31 Hartford Dividend & Growth A  16 36 -20 400 
32 Hartford Midcap A 29 40 -11 121 
33 Hartford MidCap HLS IB 30 41 -11 121 
34 Heartland Value Plus 23 13 10 100 
35 HSBC Investor Growth I  44 24 20 400 
36 HSBC Investor Opportunity 31 30 1 1 
37 Janus Adviser Forty A 55 55 0 0 
38 Janus Adviser Forty S 52 53 -1 1 
39 Janus Adviser Perkins Mid Cap Value  2 2 0 0 
40 Janus Aspen Forty Instl 46 47 -1 1 
41 Janus Aspen Perkins Mid Cap Value   1 1 0 0 
42 Janus Twenty 48 50 -2 4 
43 JPMorgan Mid Cap Value Instl  4 4 0 0 
44 JPMorgan Small Cap Equity A 12 15 -3 9 
45 JPMorgan Small Cap Equity Sel 21 27 -6 36 
46 Meridian Growth 15 20 -5 25 
47 MFS Value I  24 39 -15 225 
48 Natixis CGM Advisor Targeted Equity A 38 23 15 225 
49 Natixis CGM Advisor Targeted Equity Y 42 35 7 49 
50 Neuberger Berman Equity Income A 5 5 0 0 
51 Perkins Small Cap Value Instl 27 29 -2 4 
52 Perkins Small Cap Value Inv 25 31 -6 36 
53 PRIMECAP Odyssey Growth 54 56 -2 4 
54 PRIMECAP Odyssey Stock 10 21 -11 121 
55 Principal Equity Income A  43 49 -6 36 
56 Putnam Equity Income Y 32 28 4 16 
57 Rydex/SGI Mid Cap Value A 33 34 -1 1 
58 Schroder U.S. Opportunities Inv 36 44 -8 64 
59 Sentinel Small Company A 37 45 -8 64 
60 Sextant Growth 56 54 2 4 
61 VALLEY FORGE FUND, INC 3 3 0 0 
62 Wasatch-1st Source Income Equity 20 26 -6 36 
63 Wells Fargo Advantage Small Cap Opp Adm 40 46 -6 36 
64 Westcore Select  41 43 -2 4 
65 Yacktman Focused 51 42 9 81 
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APPENDIX 2 
  
FUND NAME Sharpe alpha Diff(D) D2 
1 Allianz NFJ Small Cap Value A 26 36 -10 100 
2 Allianz OCC Growth D 11 18 -7 49 
3 AMANA TRUST GROWTH 58 4 54 2916 
4 American Century Equity Income A 4 5 -1 1 
5 American Century Equity Income Inv 5 6 -1 1 
6 American Century Heritage Inst 50 51 -1 1 
7 American Century Heritage Inv 49 52 -3 9 
8 American Century Mid Cap Value  3 3 0 0 
9 American Century One Choice 7 10 -3 9 
10 American Century Small Cap Value Inv 22 16 6 36 
11 American Century Strat  18 12 6 36 
12 American Century Strat Allc 17 14 3 9 
13 American Funds AMCAP A 39 48 -9 81 
14 American Funds American Mutual A 6 9 -3 9 
15 Aston/Montag & Caldwell Growth  34 22 12 144 
16 BB&T Equity Income Instl 60 60 0 0 
17 BB&T Special Opportunities Equity   45 33 12 144 
18 BlackRock Equity Dividend A 8 13 -5 25 
19 Calamos Growth & Income A 57 58 -1 1 
20 Calamos Growth & Income I 9 8 1 1 
21 CGM Mutual 53 37 16 256 
22 Eaton Vance Tax-Mgd Value A 13 31 -18 324 
23 Evergreen Omega I 59 59 0 0 
24 Fidelity Advisor New Insights I 28 15 13 169 
25 Fidelity Contrafund  19 17 2 4 
26 Fidelity Contrafund 1 35 7 28 784 
27 First American Equity Income Y 14 28 -14 196 
28 FMI Provident Trust Strategy 1 1 2 -1 1 
29 FMI Provident Trust Strategy 2 2 1 1 1 
30 Franklin MicroCap Value A 47 55 -8 64 
31 Hartford Dividend & Growth A  16 35 -19 361 
32 Hartford Midcap A 29 38 -9 81 
33 Hartford MidCap HLS IB 30 40 -10 100 
34 Heartland Value Plus 23 11 12 144 
35 HSBC Investor Growth I  44 23 21 441 
36 HSBC Investor Opportunity 31 27 4 16 
37 Janus Adviser Forty A 55 56 -1 1 
38 Janus Adviser Forty S 52 53 -1 1 
39 Janus Adviser Perkins Mid Cap Value  2 2 0 0 
40 Janus Aspen Forty Instl 46 47 -1 1 
41 Janus Aspen Perkins Mid Cap Value   1 1 0 0 
42 Janus Twenty 48 50 -2 4 
43 JPMorgan Mid Cap Value Instl  4 4 0 0 
44 JPMorgan Small Cap Equity A 12 25 -13 169 
45 JPMorgan Small Cap Equity Sel 21 24 -3 9 
46 Meridian Growth 15 19 -4 16 
47 MFS Value I  24 39 -15 225 
48 Natixis CGM Advisor Targeted Equity A 38 21 17 289 
49 Natixis CGM Advisor Targeted Equity Y 42 34 8 64 
50 Neuberger Berman Equity Income A 5 5 0 0 
51 Perkins Small Cap Value Instl 27 29 -2 4 
52 Perkins Small Cap Value Inv 25 30 -5 25 
53 PRIMECAP Odyssey Growth 54 57 -3 9 
54 PRIMECAP Odyssey Stock 10 20 -10 100 
55 Principal Equity Income A  43 49 -6 36 
56 Putnam Equity Income Y 32 43 -11 121 
57 Rydex/SGI Mid Cap Value A 33 32 1 1 
58 Schroder U.S. Opportunities Inv 36 44 -8 64 
59 Sentinel Small Company A 37 45 -8 64 
60 Sextant Growth 56 54 2 4 
61 VALLEY FORGE FUND, INC 3 3 0 0 
62 Wasatch-1st Source Income Equity 20 26 -6 36 
63 Wells Fargo Advantage Small Cap Opp Adm 40 46 -6 36 
64 Westcore Select  41 41 0 0 
65 Yacktman Focused 51 42 9 81 
          
7874 
          
  
    rs 0.827888     
    t 11.7155     
          
  
 
 
 
 
 
 APPENDIX 3 
1 FUND NAME TREYNOR ALPHA Diff(D) D2 
2 Allianz NFJ Small Cap Value A 38 36 2 4 
3 Allianz OCC Growth D 19 18 1 1 
4 AMANA TRUST GROWTH 6 4 2 4 
5 American Century Equity Income A 4 5 -1 1 
6 American Century Equity Income Inv 5 6 -1 1 
7 American Century Heritage Inst 51 51 0 0 
8 American Century Heritage Inv 52 52 0 0 
9 American Century Mid Cap Value  3 3 0 0 
10 American Century One Choice 10 10 0 0 
11 American Century Small Cap Value Inv 17 16 1 1 
12 American Century Strat  11 12 -1 1 
13 American Century Strat Allc 12 14 -2 4 
14 American Funds AMCAP A 48 48 0 0 
15 American Funds American Mutual A 9 9 0 0 
16 Aston/Montag & Caldwell Growth  22 22 0 0 
17 BB&T Equity Income Instl 60 60 0 0 
18 BB&T Special Opportunities Equity   33 33 0 0 
19 BlackRock Equity Dividend A 14 13 1 1 
20 Calamos Growth & Income A 58 58 0 0 
21 Calamos Growth & Income I 8 8 0 0 
22 CGM Mutual 37 37 0 0 
23 Eaton Vance Tax-Mgd Value A 32 31 1 1 
24 Evergreen Omega I 59 59 0 0 
25 Fidelity Advisor New Insights I 16 15 1 1 
26 Fidelity Contrafund  18 17 1 1 
27 Fidelity Contrafund 1 7 7 0 0 
28 First American Equity Income Y 25 28 -3 9 
29 FMI Provident Trust Strategy 1 2 2 0 0 
30 FMI Provident Trust Strategy 2 1 1 0 0 
31 Franklin MicroCap Value A 57 55 2 4 
32 Hartford Dividend & Growth A  36 35 1 1 
33 Hartford Midcap A 40 38 2 4 
34 Hartford MidCap HLS IB 41 40 1 1 
35 Heartland Value Plus 13 11 2 4 
36 HSBC Investor Growth I  24 23 1 1 
37 HSBC Investor Opportunity 30 27 3 9 
38 Janus Adviser Forty A 55 56 -1 1 
39 Janus Adviser Forty S 53 53 0 0 
40 Janus Adviser Perkins Mid Cap Value  2 2 0 0 
41 Janus Aspen Forty Instl 47 47 0 0 
42 Janus Aspen Perkins Mid Cap Value   1 1 0 0 
43 Janus Twenty 50 50 0 0 
44 JPMorgan Mid Cap Value Instl  4 4 0 0 
45 JPMorgan Small Cap Equity A 15 25 -10 100 
46 JPMorgan Small Cap Equity Sel 27 24 3 9 
47 Meridian Growth 20 19 1 1 
48 MFS Value I  39 39 0 0 
49 Natixis CGM Advisor Targeted Equity A 23 21 2 4 
50 Natixis CGM Advisor Targeted Equity Y 35 34 1 1 
51 Neuberger Berman Equity Income A 5 5 0 0 
52 Perkins Small Cap Value Instl 29 29 0 0 
53 Perkins Small Cap Value Inv 31 30 1 1 
54 PRIMECAP Odyssey Growth 56 57 -1 1 
55 PRIMECAP Odyssey Stock 21 20 1 1 
56 Principal Equity Income A  49 49 0 0 
57 Putnam Equity Income Y 28 43 -15 225 
58 Rydex/SGI Mid Cap Value A 34 32 2 4 
59 Schroder U.S. Opportunities Inv 44 44 0 0 
60 Sentinel Small Company A 45 45 0 0 
61 Sextant Growth 54 54 0 0 
62 VALLEY FORGE FUND, INC 3 3 0 0 
63 Wasatch-1st Source Income Equity 26 26 0 0 
64 Wells Fargo Advantage Small Cap Opp Adm 46 46 0 0 
65 Westcore Select  43 41 2 4 
  
Yacktman Focused 42 42 0 0 
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